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This 74-foot Giant has a working stroke p.s.il. with 18 elongation. =e 


Nickel Steel columns guide 14,000 tons to work | 7»: 


Syste 
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of 10 feet. These columns exemplify the strength 


Pivotally supported rams enable it to and toughns that Nickel imparts to 
deliver, without sway, the full 14,000 alloy steel forgings of large cross-section. 
ton pressure at 6 feet off center. The press, a product of United En- 

Columns of Nickel alloy steel guide gineering and Foundry Company, rep- 
this tremendous force. Each column is resent 10otable engineering and pro- 
66 feet long and 34 inches in diameter, duction acl men t is now turning 
forged and heat treated to assure a mini out gun barrels, ship shafts and other 
mum yield point in tension of 60,000 heavy forgings. 
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tion processes must be kept constantly in mind. The special 
editorial insert, page 249, summarizes some of the 
principal processes and methods used in manufacturing parts 
and products by casting, forming, assembling, heating and 
surface treating. Special emphasis is given to materials, 
tooling costs, size limitations, dimensional accuracy, and 
other design considerations. 


see 


Cemented Carbides 


other 


The outstanding hardness, wear resistance, and 
unusual properties of cemented carbides, which account for 
applications in cutting tools and dies, are also bringing this 


metal into wide use as an engineering material for improving 
product design, as illustrated in the article beginning on 
page 217. Cemented carbides are used in the form of small 
inserts attached to the main members by methods that are 
described in this article. Because of lowered cost of material 
and improved fabricating methods, parts weighing more 
than 100 lb. are economical in some applications. 


Fatigue Failure in Shear Panels 


Results of shear fatigue tests, made to evaluate the fatigue 
life of various magnesium and aluminum alloy sheets fabri- 
cated with aircraft rivets, are described on page 222 by E. R. 
Schenkel of Consolidated Vultee Aircraft Corporation. Con- 
clusions are presented in chart form. The effect of improperly 
driven rivets on fatigue life is discussed from data obtained 
with specially constructed test pieces. 


Formed Parts Classified—lIl 


Formed sheet metal parts have been sub-divided into 23 
classes of shapes under six defined general types of parts as 
a convenience in designing and to give greater assurance 
that parts will be designed in such a way as to be most easily 
fabricated. The first six covered in March 
Propuct ENGINEERING. Part II, beginning on page 241, 
continues in the same vein with a discussion of design factors 
and listing of suitable forming methods for seven more 


classes. 


classes were 


Hardness Testing 


The usefulness of the hardness test as a non-destructive 
check on a number of mechanical properties has long been 
recognized. Its application requires, however, careful evalu- 
ation of the various factors involved. T. H. Gray. research 
engineer, Westinghouse Electric & Manufacturing Company. 
discusses these in his article beginning on page 236. 











Valves Used in Hydraulic Systems 











Selector and relief valves. as used in hydraulic syst: ins 
are described on page 265 by Howard Field, Jr. Th, 
author analyzes and classifies the various types of valves and 
gives information as to design, characteristics, uses, and 
operating difficulties. Numerous types of valves are s!iow 
in sketches which indicate the wide range of selection avail. 
able to the designer of a hydraulic system. 














Speed and Torque Ratios In Epicyclic Gears 






\ sequel to the article “Limitations of Epicyclic Gearing 
for Variable Speed Drives,” by J. F. Allen, October 1944 
Propuct ENGINEERING, in which was discussed power, speed 
and efficiency relationships in epicyclic variable-speed drives 
Edward F. Obert, Northwestern Technological Institute, se 
page 270, presents a method for calculating input and output 
speed ratio from torque relations without making the con. 
ventional kinematic tabulation df the relative motions of each 
gear. The method shows clearly the torque on each indi. 
vidual gear that should be used as a basis of design. 











Frictional Supports 


Relative longitudinal and rotational adjustment between 
a rod and a clamping member has been accomplished by 
innumerable methods. Two pages of suggestive illustrations 
of such devices that have proved satisfactory under different 


conditions of operation are presented on pages 272 and 273 
These supports include those with adjustable frictional 


resistance and one with greater longitudinal friction in one 
direction than the other. 












Brazing Costs 


Cost evaluation is the key to successful development engi 
neering, and brazing. long considered a maintenance and 
repair operation. when properly used in design, offers oppor- 
tunities for savings not possible with other assembly methods 
O. A. Kehle, of Adel Precision Products Corporation, in his 
article on page 274, shows how a careful analysis of th 
components of complicated parts leads to a furnace-brazed 
assembly with savings of 50 percent in some cases. 


Stresses in Flywheel Spokes and Rim 


Method for calculating stresses in the spokes and rims ol 
flywheels caused by the action of centrifugal force and hend- 


ing moments. See ‘Reference Book Sheets. page 287 
Data contributed by M. F. Spotts, Northwestern ‘Tech- 


nological Institute. 





Ordnance Redesigns, }y 
materials 
examples. 


Max Salkin. 


processes in 


Application of new 


and with 


ordnance, illustrative 


Brakes and Clutches, by L. D. Hagenbook. Design formulas 
for determining tensions and pressures developed in simple 
band and adjustable band types. 


Countersunk Bolts and Screws, by T. Rieben.. An investi- 


gation of allowable shear and tension loads for nuts and 


countersunk head bolts and screws with recessed heads. 






») 





MAY HIGHLIGHTS 






New Adhesives for Built-Up Assemblies, by Dr. G. G Havens 


and George Gordon. Properties and application 0 


Metlbonds. 








Engineering Personnel and Cost Control, by James ! 
Thompson. Discussing handling of personne] and met)iocs 
of cost control in an engineering department. 

Design of Hydraulic Accumulators, by Howard Field 


Describes the various types of accumulators used in hydra 
systems and evaluates them as to their characteristics. 
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AFFILEATES 


Sales Offices: 


Boston 
Buffalo 
Chicago 
Cincinnati 
Cleveland 
Dayton 
Detroit 
Hartford 
Newark 


Milwaukee 
Philadelphia 
Pittsburgh 
Rochester, N. Y. 








APRIL. 


The recently announced Fairchild Packet C-82, aptly 
called the ‘flying boxcar,’’ is a versatile carrier that can 
quickly load and take off with 18,000 pounds of trucks, 
troops or other cargo. That, we all know, is no small 
achievement. 

When the C-82’s designers totaled the weights and 
found they had more than 12 tons dead load on each 
wheel, they called on Summerill to produce the special 
steel tubing for the main legs of the landing gear. We’re 
proud to say that we did it! 


* * * 


In practically every branch of industry, design and pro- 
duction engineers are thinking more and more in terms of 
seamless steel tubing to lick the tough jobs—and to do 
the ordinary jobs better. Why not discuss your tubing 
problems with a representative from the nearest sales 
office? It is more than likely that he can help you. 


SUMMERILL TUBING COMPANY 


Affiliated with EDGAR T. WARD'S SONS CO. end COLUMBIA STEEL & SHAFTING CO. 


BRIDGEPORT + MONTGOMERY COUNTY «+ PENNA. 
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) OTHER\ hae, 
GIVES YOU 
EVERY SPEED 
FROM TOP TO 

+» ZERO and 

_ REVERSES 


ree 





aity— ONLY THE 








OFFERS YOU... 


¢ | Unlimited speed range — not just 5 to 1, 10 to 
E s | T A T O U R R i S K . 1 or 100 to 1 but every speed to zero, forward 
der the Graham for your laboratory asa and reverse, without stopping the motor. 


ility all-speed test unit. We can deliver. Full torque guaranteed over the entire speed 

hown above — Model 60. Input range — —— 

m°00 RPM. Output speed range—all speeds, Close speed adjustment — guaranteed to hold 
m 300 RPM forward through zero plus its speed more closely than any other drive 

lockless reversal to 200 RPM in reverse under comparable conditions. 


hout stopping the motor. Maximum % H. P. 4 New compactness. Combines reduction and 





range in a single unit. All metal. Self-lubri- 
cated. No belts, no tubes. Economical. 


RAHAM TRANSMISSIONS INC., 3754 NorTH HOLTON ST., MILWAUKEE 6, WIS. 


VRITE FOR BULLETIN S506 
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luminum Tube 
... Dy REVERE 


Do you know that — 

Revere makes other than round aluminum 
alloy tubes. 

The quality and service established by 
Revere on round tubes is now available in 
square and rectangular shapes. 

These tubes are now used chiefly in aizeraft 
structural members. They combine li 
with strength and rigidity. 

Square and rectangular tubes afe drawn 
from round to provide physical properties 
that meet specifications for either the S-O 
(soft) or the S-T (heat-treated) condition. 

Dies are available for a wide range of sizes 
and shapes. New designs may be created to 
meet new engineering needs. 

Eventually, when metal and facilities exceed 
the needs of war, these tubes will have many 
important uses in products for civilians. Re- 
member Revere’s extensive experience in 
working aluminum to the most exacting 
military standards when planning for the 
future. For full information, write Revere 
Executive Offices. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N.Y. 
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From jitterbug ride to 
velvet glide — by rubber 


A typical example of B. F. Goodrich development in rubber 


HE postwar bus is already developed 
ind jiggles, bangs, bounces, and 
are gone. Years ago, B. F. Good- 
gineers realized that, in addition 
ber tires, the shock-absorbing 
es of rubber could be used in 
, too, for greater riding comfort. 
lly, just before the war, they de- 
a “rubber hip” that suspends 
mobile or bus body in soft, 
ung rubber. This device, the 
Stic spring, is a steel cylinder 
lengthwise to the frame. Inside 
tt. Space between cylinder and 
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shaft is filled with rubber, attached by 
permanent bond to both metal sur- 
faces. The weight of the bus gives a 
slight twisting action to the rubber. 


Road shocks are lost in the rubber 
— they cannot pass through it to the 
car frame. The result is the “velvet 
ride” that has been the aim of auto- 
mobile designing for decades. 


War put a stop to use of natural 
rubber for this new spring. But now 
enough synthetic rubber has been re- 
leased by the government to equip new 
Twin Coach buses badly needed for 


wartime transportation ... their passen 
gers will be floating on rubber and 
sitting pretty. 

Some automotive men say the bus 
developments of today will be on your 
automobile tomorrow, so the rubber 
spring for the velvet glide may be on 
your postwar car — another contribu- 
tion of B. F. Goodrich research. The 
B. F. Goodrich Company, Industrial 
Products Division, Akron, Ohio. 


B. F. Goodrich 


RUBBER gn% SYNTHETIC p,oclucl® 
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O* your drawing boards the world 
of tomorrow is already taking shape. 
And rightly so. For who can deny that 
while our primary effort now is to out- 
fight and defeat the Axis, a necessary part 
of winning the Peace is wise and proper 
planning for the future. 

As creators of the things to come, you 
design engineers face a grave responsi- 
bility. For on the commercial soundness 
of your thinking ahead will largely depe 


prosperity of American business and industry. Your draw- 
ing board dreams will have to be eminently practical. 

Your product, whatever it is, must first of all fill a real 
need. And it must be able to meet competition either by 


its superior quality or its lower cost. 
That is why we remind you not only 


—9 TIMES OUT OF 10 
STEEL Witt DO IT BETTER 


nd the postwar 


standing versatility, but of its proved 
economic superiority. 

What other material can be had in so 
many different forms or with such widely 
different properties—or can be used in so 
many different ways for such widely dif- 
ferent purposes—as steel? Where can you 
find a material, old or new, that can so 
readily meet every fabricating demand? 

Steel, and especially the new steels de- 


veloped during the war, gives you almost unlimited free- 
dom of action both in design and application. Whatever 
quality your product needs—strength, toughness, light 
weight, endurance or beauty—steel can provide it. And 
generally at lower cost. 


Let us help you look further into this matter of steel. 


- of steel’s out- 


Our technicians will gladly consult with and advise you. 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Columbia Steel Company, San Francisco, Pacific 


Have you explored 


Pittsburgh and Chicago 


Coast Distributors - 


the possibilities 


of these special purpose U-S-S STEELS 


US'S STAINLESS AND HEAT-RESISTING 
STEELS to assure high resistance to cor- 
rosion and heat, and to reduce weight. 
U-S‘S CARILLOY ALLOY STEELS—Special 
steels for the special jobs of industry. 
U-S‘S HIGH STRENGTH STEELS to resist 
corrosion and increase strength without 
adding weight. 

U-S-S COPPER STEEL to give at least twice 
the atmospheric corrosion resistance of 
regular steel at little additional cost. 
U-S‘S ABRASION-RESISTING STEEL to com- 
bat wear and friction. 
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U-S-S HOT-ROLLED AND COLD-ROLLED 
STEELS to provide the basic advantages 
of steel, plus maximum economy in ac- 
cordance with the needs of each job. 


U-S-S PAINTBOND—A galvanized, Bond- 
erized sheet that permits immediate 
painting and holds paint tighter. 


U-S‘S VITRENAMEL — Sheets designed 
especially for porcelain enameling. 


U-S‘S ELECTRICAL SHEETS for motors, 
generators and transformers. 


United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


ony STEEI, 
CAN DO SO MANY 
JOBS So. WELL 


STEEL 








Designers 


REVERSING STARTERS 
THAT POLICE ARCING 

















Designed to “go well” with 
modern machines, these trim, 
reversing starters (Types CR- 
7009-B50 and B51) are 
equipped with the new G-E 
mechanical interlock for short- 
circuit protection. Multi-speed 
starters (Types CR7107-K50 
and K51) are also equipped 











E 


with this new G-E device. 


Buy all the-BONDS you can—and keep all you buy 








Announcing a simple, 
new mechanical 
INTERLOCK 


RCING that occurs when a contactor opens 
during reversing is a virtual “fifth column 
bridge for possible damaging short-circuit 
rents, if the arc is not extinguished before 
companion contactor closes. To minimize t 
hazard, General Electric has developed a ne 
mechanism that, for all practical purposes, pre 
vents its occurrence —the G-E semt-interferenc 


mechanical interlock. 


This new and- inexpensive safety feature is 
now standard on the CR7009 reversing starter 
up to 144 hp, single-phase, and up to 7% 
polyphase; also on the CR7107 multi-spee 


starters, up to 744 hp 


These G-E magnetic starters are available 11 
several standard forms to meet your electrica 
requirements and to fit in the space your desig 
allows. You can install them on your equip 
ment with full confidence in their performance, 
in their ability to handle the toughest load 


that may be imposed upon them. 


G.E. has many types, sizes and combinations 
of controls, and a broad, versatile line of elt 
tric motors, for manual or automatic operatiol 
of machinery. To aid your selection, our applic 
tion engineers can give you unbiased recolh 
mendations. General Flectric Co.. Schenectady), 


New Y ork. 
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GENERAL @ ELECTRIC 
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TIMELY HIGH, 
Psi LIGHTS 








Nagest 


OPEN HARD-TO-GET-AT VALVES The case of 
ELECTRICALLY the. DISAPPEARING MOTOR 










RS 
NG 


iple, 





For your de- 
signs that eall 
No need to climb lad- for hidden mo- 
ders, reach across moving tors, G.E. can 
machinery, or grope ii in the dark to open or shut valves. furnish several 
It's much simpler, safer, and quicker to install a push- types, including 
button operated G-E solenoid valve. The valve bodies . 
shell-type squir- 
are made of bronze, cast iron, monel metal, or cast ediciniae ae 
steel, for a variety of service applications, in sizes up seeeew gaara 
to 2 in. Other types available in larger sizes. Ask for (stator Se fOSGS 
Bulletin GEA-1423A. only), series-mo- 























ror Opens 




























comms tor parts (stator, wound rotor, and brush mechanism), 
PCUIT Cur FOR HIGH ACCURACY — LONG LIFE and governor-controlled series motors completely 
before These thin, internal-pivot assembled for mounting inside machines. You have 
mize this panel instruments have high complete freedom of design in incorporating these basic 
ed a nei torque, good damping, and a motor components as a built-in power source. 
. oe lightweight moving element 
OSES, Prt: S 1g WEES ; ” 
ssokesiaal that withstands vibration. More and more portable tools, machines, and appli- 
errerenct : ; a ™ , P , ; 
Thev respond rapidly and ac- ances are being electrified by motors that disappear 
curately. They give you more within a form-fitting “‘case’’ designed by the product 
feature ig 2SCrument in less space, be- manufacturer. The phantom view, for example, shows 
Ce Cy 


cause the internal-pivot con- 


a set of high-speed, series-motor parts that form an 
struction makes the entire 


integral part of a drill assembly, yet are out of sight 





1g starter 


71% | 2 : " 
07% element assembly 20 per cent thinner than outside of the user. 
ul ti-spec: pivoted types. Write now for details of the Type DW . 
voltmeter or ammeter milli, micro, or radio frequency. Operating speeds: shell-type motors, up to 120,000 
Bulletin GEA-4064. rpm; series-motor parts from 2000 to 14,000 rpm; 





yailable in governor-controlled units, 2000 rpm. Ask for detailed 


THE RE AR E 400 0 WAY S information on the particular type of disassembled 
motor components, or assembled units, to handle your 
YOU CAN USE next ‘‘inside’’ job. 


THIS SWITCH 


For most ordinary 
control and transfer 
mbinations switching jobs, you'll 





> electrical 
our desig 
our equip 
formance, 












rhest loads 











































ine of elec" find a standard SB-1 “ 
switch wall fit in ideally with your designs. But where 1, © Send me the 

c operativ a GEA-1 42 3A m following I 
requirements are unusual, special sw itches can be made GEA-40c, oleOid val pulletins: 
- ] = ~/i- . ie ves 

yur applic from standard cams, contacts, and other parts. Already, GEA Ra instruments 
i Ty . a «i*e= > 1 

ised reco more than 4000 different arrangements have been >—SB-1 switch 


GEA.40< 
NAME a 


Every circuit designer should have a copy of the built-in motors 


et that describes the flexibility of this switch. 


tor Bulletin GEA-1631D. 


-henectady 3s 
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Here are the 3 units 
that made Industry sm: |, 
Speed Control Minded & 


REEVES VARIABLE SPEED TRANSMISSION. Design is based on the 
proved and tested principle of a V-belt driving between two pairs 
of adjustable, cone-shaped discs mounted on parallel shafts. One 
shaft receives power at a constant speed. The other, connected to 
driven machine, transmits power at infinitely adjustable speeds 
between pre-determined limits. Transmission of power is accurate 
at all speeds. Enclosed and open designs, vertical and horizontal 
types. Sizes to 87 h.p. Ratios of speed variation, 2 to 1—16 to 1. 


REEVES VARI-SPEED MOTOR PULLEY. Converts any standard, con- 
stant speed motor into a variable speed drive. Forms actual driving 
element between motor and driven machines. Consists of an 
assembly of two facing, cone-shaped discs, a motor base with 
adjusting handwheel, and a REEves V-belt. Disc assembly is ap- 
plied directly to standard motor shaft extension. By turning hand- 
wheel, motor is moved forward or back on base, varying driving 
diameter of discs on motor shaft and effecting stepless speed 
changes. Fractional to 15 h.p.; ratios of speed variation within 4:1. 


REEVES MOTODRIVE. A complete, variable speed power plant, com- 
bining constant speed driving motor, variable speed mechanism 
and speed reduction gears in one compact, self-contained unit. 
Embodies features of both the REEVES Variable Speed Transmis- 
sion and Vari-Speed Motor Pulley. Any make foot type, ball bear- 
ing motor in standard NEMA dimensions may be specified. Avail- 
able in horizontal and vertical designs. Sizes fractional to 15 h.p5 
ratios of speed variation, 2 to 1—6 to 1. 


CONTROLS for effecting speed changes may be handwheel, 
electric remote or completely automatic. 


xt REEVES Speed Control units are simple, rugged, accurate. There are no delicate 
electrical or mechanical “gadgets” to require expert attention or repair. REEVES 
drives just keep rolling along year after year with minimum maintenance attention. ~ 


Propuct ENGINEERING — APRIL, 1949 








1 the 
pairs 
One 
ed to 
reeds 
urate 
ontal 
to l. 


, con- 
‘iving 
of an 

with 
is ap- 
hand- 
riving 
speed 
in 4:1. 


, com- 
anism 
1 unit. 
nsmis- 
1 bear- 
Avail- 
5 h.p5 


| 
as) 


1945 










om Spar Milling Machine—equipped with REEVES Transmission with 
ic Remote Control. Feed can be adjusted gradually and without stopping, 
conform with different sections to be milled, which vary from end to end. 


@ Many improvements in the design and equip- 
ment of production machines have been made 
during this war. Some have been entirely new. 
Others, such as speed adjustability, have been 
greatly emphasized—brought into the spot-light— 
by demands for better and faster production. 

Even in the production of peace-time goods, be- 
fore the war, when the need for the utmost in speed 
of production and flexibility of processes was not 
so acute, the builders of more than 1,800 different 
makes of machines had adopted REEVEs as stand- 
ard equipment. 


SIMPLE, RUGGED, ACCURATE 


REEVES is the original, the tried and proven 
method of regulating machine speeds accurately 
to production demands. Its simplicity of design, 
and “‘fool-proof” operation have done more to 
make production men conscious of speed con- 
trol’s advantages than has any other method. 

The fact that REEVEs Speed Control is provided 
in three basic designs instead of one, that it is 
built in many sizes, and that even internal operat- 
ing parts, without cases, are available for installa- 
tion within the frames of machines, have all con- 
tributed greatly to its popularity for standard 
equipment. These are reasons why REEVES Speed 
Control has done so much to create the greater 
appreciation for speed adjustability as 2 principle, 
as well as a method, throughout industry. 

REEVES maintains a nation-wide staff of sea- 
soned, speed control engineers to help you im- 
prove machine performance. For complete infor- 
mation, send for 96-page Catalog K-450. 


REEVES PULLEY COMPANY oe COLUMBUS, INDIANA 
Recognized Leader in the Specialized Field of Speed Control Engineering 
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Gifford-Wood Conveyor System for drying surface coated metals in con- 
tinuous-flow production by “infra red" process. REEVES Motor Pulley provides 


proper timing for different sizes and shapes. 


a 




















American Gas Furnace Co. Rotary Carburizer regulated by REEVES Motodrive 
to provide wide range of retort speeds and to insure proper speed for every 


desired heating period. 


SECURE THESE OPERATING 


Process different sizes, shape 
OF grades of Products on the 
same machine, . 


Compensate for changes in com 
a molecular Construction 
aaah 
: nsity ©r character of material 
uring Processing, 
Insure new exactness j 
baking, 
Ing time. 


a in heating, 
FY'NG, Cooling, or chill- 
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meet change flexibility to 


in complete pro. 
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rocessing, 
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Gintain uniform Peripheral 
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unwinding, 
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winding, 7 
Synchronize Speeds of ports of 


the same i 
machine or i 
ma 
©Perated in Series ~_ 


Match varia 
‘ nce in numb 
skill of machine operation, ” 


















We at Dow know from, experietee_that success in 


plastics is not a one-man nor eyen a one-iltdustry job. 


It calls for the, combined skill and cooperation ~et 


manufacturer or designer plus fabricator plus raw 
materials producer, Working together, this team saves 
time and money and puts plastics to work successfully. 
Call us—we'll do our part. 


SARAN 


ETHOCEL 


pia. Ser ees 


ity 
" 


SOR aR Tali i aces 
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Present and Potential Uses 


Plating masks; chemical apparatus: pump parts; valves and valve 
paris; name plates; meter parts; paint brush handles; insulation; 
stoppers; funnels; bottles; closures; plumbing parts and equip- 
ment: wire coating, ete.; pipe and tubing for installations requir- 


ing chemical and corrosion resistance. 


Properties and Advantages 


Resistant to chemicals, abrasion. corrosion, water, and moisture: 
good electrical insulator; excellent thermal insulator; non- 
flammable; tough; flexible; dimensionally stable; not recom- 
mended for installations requiring temperature resistance above 


170° Fahrenheit; tends to brittleness at very low temperatures. 





Present and Potential Uses 


Lighting fixtures; insulators; battery cases: hydrometers; funnels; 
bottles; closures; food handling equipment; pharmaceutical, 
cosmetic and jewelry containers; costume jewelry; novelties; 
refrigeration parts; pens; pencils; liquor dispensers; escutcheons; 


chemical apparatus; dishes; lenses; decorative objects, trim. 


Present and Potential Uses 


llousings; radio cabinets; aircraft parts; containers; insulators; 
lashlights; automotive parts; escutcheons; refrigerator parts; 
vol handles; rods, tubes, bars, and special extruded shapes for 


\itchen trim; automotive and aircraft window frames; modern 


23 . ° 
‘itdow blinds. Also used as tape and wire coating. 


Properties and Advantages 


Clear, translucent or opaque; broad color range; excellent high 
frequency electrical insulator; can “pipe” light through rod at 
angles, around corners, etc.; resistant to acids and many alkalies; 
low water absorption: light weight; stable at low temperatures; 
limited solvent resistance; available only in rigid forms. 


Properties and Advantages 


Extra tough, particularly at low temperatures; attractive colors; 
pleasant to handle; transparent or translucent; dimensioually 
stable to varying climatic conditions and temperatures; light in 
weight; available in wide range of flow; not available in crystal 


color; limited. chemical aad solvent resistance. 





THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York © Boston « Philadelphia * Washington « Cleveland «¢ Detroit 
thicage St. Louis « Houston « San Francisco « Los Angeles «+ Seattle 
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OTORS RUN A 
M FEVER? No 
wonder if they do 
more often today. 
They’re working 3 and 
4, times as many hours 
as in peace! 


Wartime conditions 
demand you diagnose 
motor ailmentsquickly 
... remedy the trouble 
at once. At right are 
but few of the many 
diagnoses found in 
Allis-Chalmers’ new 
“Guide to Wartime 
Care of Electric Mo- 
tors’. In maintenance 
as in war, attack is the 
best defense. This book 
singles out the 9 main 
enemies of electric mo- 
tors ... tells you how 
to get them before they 
get your motors! 


A Guide 
. to 
Wartime 


Care of 
Electric 
Motors 


and Ov 


i 
eres are 





mat 
Maen 


Over 100,000 copies 


already in use. 


Write today for your 
ALLIs- 
CuaLMErRS Mere. Co., 
MILWAUKEE 1, Wis. 


free copy. 





— 
_ 
—e 
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SyMPTomS You CAN SEE 











FOR 
MOTORS 








Symptom 


Possible Causes 


Cure 





1. Excessive sparking or 
flashing at brushes. 
Blackened commutator. 


Rough commutator. 





Low bar on commutator. 





High bar on commutator. 


Sand or turn down, depending upon depth 
of surface roughness. 





Grind or turn down balance of commutator. 





If extreme, lower with mallet, tightening 
clamping ring. Grind true. 





Brushes too short. 


Replace with harder grade—if worn too 
soon . . . and not by rough commutator. 








Shorted armature wind- 
ing. 





Test for short—after removing metallic 
contact between commutator bars. Repair. 





2. Intermittent sparking 
at brushes. 








3. Motor won't start. 


Open armature winding. 


Locate and replace bad coil—or repair 
defective joint. 





Usually line trouble. 


Correct. Check source of power supply. 





Load too heavy. See if 
motor runs without load. 


Reduce load—or replace motor with unit 
of greater capacity. 








sould 


— 
— 


YMPTOMS 


You CAN HEAR 





4. Excessive hum. 


Uneven air gap. Measure 
with feelers. 


Replace bearings—before introduction of 
scraping noise indicates rotor is rubbing. 





Unbalanced rotor. Check 
on parallel bars. 


Balance with solder on band—or weight 
attached by cap screw and lock washer: 





5. Regular clicking. 


Matter in air gap. 


Take out rotor; remove matter. 





6. Rapid knocking 








7. Brush “chatter.” 


Misalignment. 


. . — 
Realign set until knocking disappears. 








Extreme vibration. 





See item 10, below. 








“2 SYMPTOMS You CAN FEEL 





8. Vibration. 


Misalignment. 


Realign set. 





Vibration in driven ma- 
chine. 


———| 


Eliminate source in machine, if possible. 
Or a flexible belt drive may be in order. 








9. Motor overheating. 
(Check with thermome- 
ter—don’t depend on 
hand). 





Overload. Measure load; 
compare with nameplate 
rating. 





——_—4 





Check for excessive friction in motor, 
drive or machine. Reduce load, or replace 
motor with greater capacity unit. 





Dirt in motor. Check 


flow of air. 





Rotor rubs stator. 


| 


— 


Blow out motor. Use solvent on wound 
section if necessary. 








Replace bearings. 





When you do need new motors, look 
into the strength, solidity and all-around 
protection of the new “Safety Circle’ — 
protected top, sides, ends and bottom. 





WE WORK FOR 


VICTORY 


Naat 
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IGH-POWER «Factor Ballasts . . . Watch Dog 

Starters ... Slimline Lamps . . . and now General 
Electric introduces the new G-E Twin Turret Lamp- 
holder. The Turret represents another result of G.E.’s 
constant effort to provide more efficient and dependable 
lighting fluorescent service. 

The G-E Twin Turret Lampholder is designed for 40- 
watt fluorescent lamps. It is constructed of sturdy metal. 
Starter receptacles are located between lamps to accom- 
modate either FS-40 G-E Watch Dogs or the standard 
F'S-4 starters. The ‘Turret is available only in white. 


How the Turret works—Lamps are inserted by depress- 
ing either face of the Turret with one end of the lamp 
until the other end clears the opposite face and slips in 
place. The Turret holds the lamps securely in contact. 


TURRET FEATURES 
® The Turret eliminates the costly replacement of broken 
lampholders once and for all. 


@ lt provides maximum protection against the hazard of 
lamps falling out of fixtures. 

® Maintenance men need no longer waste time fussing 
with safety gadgets. 

® The Turret’s pleasing design will add to the appearance 
and value of any fluorescent lighting fixture. 


kor additional information write to Section Q454- 12 
\ppliance and Merchandise Dept., General Electric Co., 
Br idge port, Conn. 

BUY WAR BONDS Hear the General Electric radio programs: “The G-E 


All Girl Orchestra’’ Sunday 10 P.M. EWT, NBC. “G-E 
AND KEEP THEM House Party“ Monday through Friday 4 P.M. EWT, CBS. 





How 


REYNOLDS: 


UP-TO-DATE are ] 


Answer to Industry's No. 1 Question 


Today .. . With R301 and the other 
new high-strength alloys, aluminum 
0 nbines light weight, corrosion-re- 
sistance and great strength... extends 


ties Reynolds adds a great new inde- 
pendent source of supply and service 
... Mines... manufacturing plants in 
the great industrial areas. 





farther and farther the rapidly widen- 
ing field of its usefulness. 


Today ... To known prewar facili- 


Never again need America face the 


danger of aluminum scarcity and high 
prices. 


Sheet and Plate. Standard gauges, 
sizes and alloys. Many special items. 





Tubing. Seamless. Closely controlled 
as to quality and dimensions. 








Forgings. Production capacity—up to 
2,000,000 units per month. 





Castings. Permanent mold and sand. 
Produced in one of industry’s most 
modern plants. 








Wire, Rod. Bar. (Bulletin 31-A.) Specifica- 
tions, ordering data, etc. 12 pages. 





Tubing. (Bulletin 17-A.) Specifications, ordcr- 
ing data, etc. 8 pages. 





New Importance in Processing Operations.” 
(Catalog 102.) 8 pages. (Now on press.) 


ackaging. Bulletin on protective metal pack- 
aging for military and civilian application 
4 pages 


Insulation. Bulletin on types and applications 
of reflective metal insulation. 





Forging Stock. (Bulletin 23-A.) Ordering 
data. 8 pages. 


Coatings. Forms, applications, evaluation, 
etc. Powders and Pastes. (Bulletin 21-A.) 20 
pages 

astings. Descriptive bulletin of Reynolds 


facilities for sand and permanent mold cast- 
ings. (On press.) 








Rolled Metal,” story and flow diagram of 
world’s only complete aluminum plant. 8 pp 





Alloys—R317. A new free machining strong 
aluminum alloy 


Aluminum Production. “trom Baunrite to 


Process Industries. “Reynolds ATuminum, its 








_ WIRE 
ROD, BAR 


PROCESS 


|)NDUSTRIES| PACKAGING ( 








{ PRODUCT 
| DESIGN 


{ MOTION 








INSULATION® 





FORGING 
STOCK 





EXTRUDED 


SHAPES CONSTRUCTION 





COATINGS (/ 


CASTINGS 











(arcnit 
RCH} ECTURE (~, UMINUM 





ALUMINUM 
PRODUCTION 


ALLOYS-R3I7 














“Aladdin of Aluminum.” A Reader's Digest 
reprint, giving background story of Reynolds 
growth. 


| PROGRESS" 








ALLOYS-R303 





“ALADDIN OF 





ALUMINUM" 











REYNOLDS 
ALUMINUM 
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Wire. Cross-sections less than ¥% 
inches. Also finished rivets. 


Rod and Bar. Sizes from ¥% inches to 
8 inches for forging and machining. 


Shapes. Rolled and extruded sections 
to fulfill individual needs. 





| Parts. Fabrication at aluminum source 
| saves manpower, plant space, scrap 
and transportation. 


Foil. For years the largest producer of 
light gauge aluminum for packaging, 
technical and insulation purposes. 


Powders and Pastes. For aluminum 
coatings. 


























REYNOLDS: 
Source of valuable technical knowledge 


To the sum total of metallurgical knowledge Reynolds Metals has 
added much vital data . . . experience gained in pioneering new fields 
of aluminum production and product development—the use of im- 
proved machines and processes in the world’s largest mills—the crea- 


WNCISE, AUTHORITATIVE 


Weight Calculator. Slide rule for determining 
weights of all commonly used metals. 


Sheet. (Bulletin 22-A.) Specifications, order- 
ing data, etc. 8 pages. 


‘a 


Product Design. “Reynolds Aluminum, its 


a 


Important Role in Tomorrow's Products.” 
(Catalog 100.) 16 pages. 


Motion Picture. ““A Recital of Faith."’ The 


tion of new alloys, promise of even greater things to come. 
From this background accomplishment, Reynolds is prepared to co- 
operate directly . . . prepared to offer its service to manufacturers with major 


problems to solve. 

Much technical material is available upon request. Check the catalogs and 
bulletins desired. Write in detail concerning any special question. Reynolds 
Metals Company, Aluminum Division, 2524 S. Third Street, Louisville 1, Ky. 


) 
1 


story of aluminum production. 16mm and 
35mm. Available to interested groups. 

Metal Industries. Cond. Catalog of Reynolds 
products and services for Metal -Working In- 
dustries. Properties, applications. 8 pp 
Extruded Shapes. (Bulletin 35-A.) Specifica- 
tions, ordering data, etc. 8 pages. 


) 


B 


Keep your dollars fighting 
Construction. “Reynolds Aluminum, its Im- . ++ BUY. MORE WAR BONDS 
portant Role in Modern Engineering.” (Cat- " 

alog 103.) 12 pages. 

Architecture. “‘Reynolds Aluminum, its Im- 
portant Role in Architecture.’ (Catalog 104.) 
12 pages. 

**Aluminum Progress.’* Bi-monthly, non-tech- 
nical news bulletin of general interest 
Alloys—R303. A new aluminum alloy of 
highest strength and excellent corrosion re- 
sistance. (Bulletin 55-A.) 8 pages 


Reynolds Metals Company 

Aluminum Division 

2524 South Third Street, Louisville 1, Kentucky 

Send post-free material which I have checked below 

Lil2t3t 4 steel 7] el obiofuliztististisiieliztisl 
119120] 21122] 


Alloys—R301. A new high strength aluminum 
alloy. Sheet and plate. (Bulletin 50-A.) 8 pages 


saunas 
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SPEED REDUCERS: Worm Gear, Fan Cooled Worm Gear, Herringbone Gear, Motorized Helical Gear. 
VARIABLE SPEED CHANGERS (Motorized & Gear Set Types): P.I.V. Gear, V.R.D. (Variable Roller Drive), 
SILVERSTREAK SILENT CHAIN DRIVES. SILVERLINK ROLLER CHAIN DRIVES. DRIVE CHAINS: Y all 
able Iron, Promal, Steel. V-BELT DRIVES. BALL & ROLLER BEARINGS. BALL & ROLLER BEARING PIL. 
LOW BLOCKS: All Types. BALL & ROLLER BEARING UNITS: Duplex, Flange, Cartridge, etc. BABBITTED 
BEARING PILLOW BLOCKS: All Types. BABBITTED BEARING UNITS: Flange, Step, Post, etc. COU. 
PLINGS: Rigid, Flexible, Compression. CLUTCHES & COUPLINGS: Jaw Spiral, Friction. BASE PLATES: 
Plain and Adjustable. SHAFT COLLARS: Solid and Split. TAKEUPS: All Types. HANGERS: Cast Iron and 
Pressed Steel. SPROCKETS: Cut and Cast Tooth. GEARS: Cut and Cast. PULLEYS: All Types. SHAFT- 
ING: Machined to order. SPEED REDUCERS: Worm Gear, Fan Cooled Worm Gear, Herringbone Gear, 
Motorized Helical Gear. VARIABLE SPEED CHANGERS (Motorized & Gear Set Types): P. 1. V. Gear, V.R. 
D. (Variable Roller Drive). SILVERSTREAK SILENT CHAIN DRIVES. SILVERLINK ROLLER CHAIN DRIVES. 
DRIVE CHAINS: Malleable Iron, Promal, Steel. V-BELT DRIVES. BALL & ROLLER BEARINGS. BALL & 
ROLLER BEARING PILLOW BLOCKS: All Types. BALL & ROLLER BEARING UNITS: Duplex, Flange, Car- 
tridge otc SARBITTEN REARING OT AW BLACKS: Al] Typos, RABRITTFN PFARING [INITS: Flanae 
Be Sagamee ee FC) eae meee eS ee ee eee ee 
TJ OLiild 1° Me €21F ' LBSitti@¢g &B BwwWi Bt 
Sea ee ee ££ Be eeeeee © eee eee 
2 ew aa eee SSSR SS eee eee Se ee 
Worm Gear, Herringbone Gear, Motorized Helical Gear. VARIABLE SPEED CHANGERS (Motorized & 
Gear Set Types): P.1.V. Gear, V.R.D. (Variable Roller Drive). SILVERSTREAK SILENT CHAIN 
DRIVES. SILVERLINK ROLLER CHAIN DRIVES. DRIVE CHAINS: Malleable Iron, Promal, Steel. V- 
BELT DRIVES. BALL & ROLLER BEARINGS. BALL & ROLLER BEARING PILLOW BLOCKS: All Types. 
BALL & ROLLER BEARING UNITS: Duplex, Flange, Cartridge, etc. BABBITTED BEARING PILLOW 
BLOCKS: All Types. BABBITTED BEARING UNITS: Flange, Step, Post, etc. COUPLINGS: Rigid, Flex- 
ible, Compression. CLUTCHES & COUPLINGS: Jaw Spiral, Friction. BASE PLATES: Plain and Adjust: 
able. SHAFT COLLARS: Solid and Split. TAKEUPS: All Types. HANGERS: Cast Iron and Pressed 
Steel. SPROCKETS: Cut and Cast Tooth. GEARS: Cut and Cast. PULLEYS: All Types. SHAFTING: 
Machined to order. SPEED REDUCERS: Worm Gear, Fan Cooled Worm Gear, Herringbone Gear, 
Motorized Helical Gear. VARIABLE SPEED CHANGERS (Motorized & Gear Set Types): P.1. V. Gear, 
V.R.D. (Variable Roller Drive). SILVERSTREAK SILENT CHAIN DRIVES. SILVERLINK ROLLER CHAIN 
DRIVES. DRIVE CHAINS: Malleable tron, Promal, Steel. V-BELT DRIVES. BALL & ROLLER BEAR: 
INGS. BALL-&-ROLLER BEARING PILLOW BLOCKS: All Types. BALL & ROLLER BEARING UNITS: 
Duplex, Flange, Cartridge, etc. BABBITTED BEARING PILLOW BLOCKS: All Types. BABBITTED. BEAR: 
ING UNITS: Flange, Step, Post, etc. COUPLINGS: Rigid, Flexible, Compression. CLUTCHES & COU: 
PLINGS: Jaw Spiral, Friction. BASE PLATES: Plain and Adjustable. SHAFT COLLARS: Solid and Split 
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... from the source of power, 
to the driven machine... the 
world’s most complete line... 


__by UNK-BELT 


Industry has long required a unified power transmis- 
sion service—a single reliable source upon which to depend for every- 
thing—from a shaft collar to a complete power transmission system. 
Link-Belt, builders of the world’s most complete line of power trans- 


mission machinery, simplifies your problem. Catalogs upon request. 


LINK-BELT COMPANY Chicago 9, Indianapolis 6, Philadelphia 


40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, Toronto 8. 


Offices, Factory Branch Stores and distributors in Principal cities. 
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then he said to hime, 


Davia Lloyd George, the man 
who turned the tide of World 
War I, gives to postwar planners 
the secret behind that turn. 

In his ‘‘War Memoirs’”’ he 
writes that when the war was 
handed to him at the end of 
1916 the fortunes of the Allies 
were at their lowest ebb. 

That is history .. . but what 
he found to be the cause and 
the cure is as fresh as though 
written to guide the strategy of 
today’s business planners. Says 
he: 

“Two failures on key ques- 

tions had completely trans- 

formed the military position 
to our disadvantage. The first 
was the failure to realize that 
this was a war of machinery 

. and we had neglected to 
improve the Allied equip- 
ment.”’ 

This proves he is a good busi- 
ness man to make that discov- 
ery ... and a better man to 
ACT before it is too late. 

Neglecting to improve equip- 
ment, and production, and cost 
is the surest road to the valley 
of any business curve. 

. . . But for climbing out, and 


a 
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“ IMPROVEMENT...the key,” 4c cave 


Look, ‘‘L. G.,’’ how recourse to Welded Design improves the product 
el \ ' \ and cuts its cost .. . provides the key to a stronger competitive position: 
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oo |... 25% Lighter...with Welded Design 
wy 


Product: Four cylinder gas or gasoline engine, for oil tion in rough oil field terrain . . . reduces hauling time 
field drilling, designed and manufactured by Buffalo and increases drilling time. 

Gasoline Motor Co., Buffalo, N. Y. Changeover to 
. busi- welded design resulted in these improvements: 

iscOov- 
an to 


Durable. Strong, welded steel construction withstands 
severe field service. Engines are operating contin- 
10% Lower Cost. Saves materials. Eliminates opera- uously 24 hours per day for periods as long as 60 days. 
tions. Reduces machining. Saves factory space. Overall 


Faster Changes. Designs can be improved easily, quickly, 
savings 10%. 


equip- cheaply with standard materials and existing produc- 


d cost 25% Less Weight. Simplifies transportation and installa- tion equipment. 
valley 


The Lincoln Engineer nearby will gladly help you improve your products with Welded Design. 
Machine Design Application Sheets will be mailed you free; ask for them on your letterhead. 


it, and 





THE LINCOLN ELECTRIC COMPANY e¢ DEPT. G-1 © CLEVELAND 1, OHIO 
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Beetle commands attention! 
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.and rings the cash register, too! Because lustrous BreeTLe* colors add eye appeal “~ 
to any product that calls for more than a second glance...because BEETLE invites the, “ne 
closer inspection that turns casual shoppers into customers on the spot! ji 

BEETLE is an ideal plastic material for many other reasons. Besides the endless range 
of permanent colors, it has the advantages of dimensional stability, chemical inertness, 
light weight, resistance to impact, wear, and abrasion. This combination of qualities 
makes BEETLE a success in a wide range of applications such as lighting, housings, 
buttons, tableware, and electrical applications. 

Additional information on Bertie, the plastic that's all color in all colors, is yours for 


the asking. Your inquiry will receive prompt, experienced attention. *Reg. U.S. Pat. Of 


LIFE ON THE PLASTICS NEWSFRONT 


AMERICAN CYANAMID COMPANY ~ PLASTICS DIVISION 
30 ROCKEFELLER PLAZA + NEW YORK 20, N. Y: 
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Above) HOUSINGS FOR CLOCKS, radios, electric razors, timers, and a variety 
of other items molded of BEETLE have color appeal, a pleasant feel, and 
resistance to wear and abrasion that means durability. 





BUTTONS in white, pearl, ivory, or colors to match materials, can 
molded of BEETLE with complete assurance of uniform strength, size, 
iid shape, unvarying color, luster and brilliance. 


IN ELECTRICAL APPLICATIONS such as these switches made by Micro 
witch Corporation to control airplane mechanisms, BEETLE’s dimensional 
ability, dielectric properties, and light weight help assure reliable 
«formance under extreme service conditions. Practical use is also made 
‘BEETLE’s color in the housing covers to identify contact arrangement 
Xd type of switch. 
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--.as the Ideal Plastic 
For Many Uses 


(Beiow) FOR LIGHTING, BEETLE’s translucence, its 
high light transmission, and excellent light diffus- 
ing qualities make it ideal for lighting reflectors, 
such as this BEETLE “Safety” Plastic Reflector in 
“The 5000 Line” of Markel Electric Products, Inc. 
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Photo courtesy Schlumberger Well Surveying Corp. 


HAT oil well surveyor is a fast 

worker—thanks to synthetic 
rubber parts made of Hycar. He 
uses several different special-pur- 
pose pieces of equipment, like the 
one in the picture, that are lowered 
into the well to help him get infor- 
mation to direct the drillers. They're 
all electrically operated, and all 


work from the same power cable. 


It used to be a tedious job to re- 
move the cable from one instru- 
ment and attach it to another. Be- 
cause of this the equipment manu- 
facturer developed a new connector 
that made the job a matter of min- 
utes. But the first insulation used 
absorbed 


water and seriously affected the 


in this new connector 


performance of the instrument. 


Another synthetic was tried, but it 
had poor insulating properties. 
Then a special electrically resist- 
ant compound of one of the many 
Hycar synthetic rubbers was tested 
—and filled the bill. It stood up 
perfectly under the high tempera- 
tures and other severe operating 
conditions usually encountered in 
oil wells. The manufacturer then 
standardized on Hycar parts and 


his troubles were over. 


In the oil fields, in aviation, in 
allindustry Hycar synthetic rubbers 
are constantly finding new applica- 
tions. Wherever there’s a need for 
a permanently resilient material 
having any of the. properties shown 
in the box—and in a wide variety 


of combinations, each designed to 


do a specific job—Hycar is the 
material to use. 


FREE—Write department O-3 for your 
copy of “Everywhere in Industry”, the 
new booklet describing Hycar’s char- 
acteristics, with full technical data. Hycar 
Chemical Company, Akron 8, Obio. 





CHECK THESE 
SUPERIOR FEATURES OF HYCAR 


1. EXTREME OIL RESISTANCE—insuring dimen- 
sional stability of parts. 

. HIGH TEMPERATURE RESISTANCE—uvup to 250° 
F. dry heat; up to 300° F. hot oil. 

. ABRASION RESISTANCE—S50% greater than 
natural rubber. 

. MINIMUM COLD FLOW—even at elevated 
temperatures. 

. LOW TEMPERATURE FLEXIBILITY —down to 
—65°F, 

. LIGHT WEIGHT—I15% to 25% lighter than 
many other synthetic rubbers. 

. AGE RESISTANCE—exceptionally resistant to 
checking or cracking from oxidation. 

. HARDNESS RANGE— compounds can be varied 
from extremely soft to bone hard. 

. NON-ADHERENT TO METAL—compounds will 
not adhereto metals even after prolonged con- 
tact under pressure. (Metal adhesions can be 
readily obtained when desired.) 
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LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 
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THIS GASKET SEALS 
AROMATIC FUEL 


HE introduction of aromatic aircraft fuel 
gave manufacturers of gasoline-handling 
equipment many new sealing problems. Gaskets 
and packings which were perfectly satisfactory 
in ordinary gasoline would swell excessively 
in contact with aromatic blends. 

The gasket shown above supplied the 
answer to this problem. It is made of an Arm- 
strong’s Cork-and-Synthetic-Rubber Composi- 
tion--one of ten sealing materials developed 
by Armstrong for use with aromatic fuel. 

This Armstrong’s Gasket is permanently 
resilient . . . assuring a tight seal. It has little 


tendency to stick to metal; thus it facilitates 


removal of parts and stays fit for re-assembly. 
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@ Tank strap cushions 


coated—vsed as glazing strip, bind- soundproofing 


MATERIALS AND SPECIALTIES FOR AIRCRAFT AND AUTOMOTIVE UNITS 








Aromatic blend resistant compositions are 
only one of the many types of sealing materials 
made by Armstrong for use where temperatures 
do not exceed 300° F. Others include cork-rubber 
compositions, cork-and-synthetic rubber com- 
positions, synthetic rubbers, fiber sheet pack- 
ings, cork compositions, and rag felt papers. 

For specifications and application data on 
these materials, send for your copy of Arm- 
strong’s new booklet, ‘‘Gaskets, Packings, and 
Seals.’’ Write, too, for unbiased recommenda- 
tions on any specific sealing problems you may 
have. Address Armstrong Cork Company, 
Gaskets and Packings Department, 7104 Arch 


Street, Lancaster, Pennsylvania. 















ing tape, cushion pads, and anti-skid ® Resilient floorings 
® Composition roll goods—with or flooring. 


without fabric back, plain or adhesive- @ Felts for vibration-damping and cated natural or composition § cork 


® Carburetor floats and other fabri- 


specialties 


ARMSTRONG’S Gaskets, Packings, aud Seale 
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DETERMINING WHEN AND HOW MUCH 
FOR OXYGEN REGULATORS... automatically 


Why Hydron Evacuated Bellows Assemblies 





of bellows travel to atmospheric pressure CLIFFORD HAS THE FACTS 
Respond to Pressure Changes... accurately is vital and spring rate is only as ac- 
curate as the wall thickness of the bellows. 
Accurate wall thickness is inherent in 
air, air plus oxygen, or pure oxygen... the hydraulic method of forming bellows 
depending on the altitude. An oxygen ...aClifford production achievement where- 
regulator attached to each mask supplies by the walls of cold metal tubes are 
the right air-oxygen mixture. An evac- flowed by internal 
iated bellows assembly — as_ photo- between the plates of a collapsible die. saving facts before your designs are too 
graphed from three angles above — in That’s why Hydron Evacuated Bellows far advanced. 
each oxygen regulator accurately trans- Assemblies . . . designed, assembled, Submit sketches and data for specific 
lates changes in altitude into motion to evacuated, sealed and tested by Clifford recommendations. For an advance sample 


operate the valves. : are in such great demand for vital of Clifford’s facts, use the coupon below 
Extreme accuracy in the relationship oxygen regulators. 


[ || F F () “ f) CLIFFORD MANUFACTURING COMPANY 


364 E. FIRST STREET, BOSTON 27, MASS. 
First with the Facts on Hy- pa send Ser TERS et ’ mapsiy Bellows and yes oe 
° am interested in applying them to the equipment checked. 
draulically-formed Bellows 


If your product requires the accurate 
translation of altitude or vacuum changes 
into motion .. . as in oxygen regulators or 
absolute pressure and controlling instru- 
ments or other applications listed in the 
hydraulic pressure coupon ... consult Clifford for trouble- 


As an airplane climbs, its crew breathes 


Air conditioners - unit 


1] Kilns & ovens industrial 
bY Y D R oO N Air conditioning systems Oil heating systems 


Aircraft Oxygen flow indicators 
Carburetor altimeter controls Oxygen regulators 
Engine thermostats Process controls 
Gasoline valves Refrigerating systems 
Refrigerator controls 
Refrigerator switches 





High pressure steam devices 

Hot water heaters 

Instruments Stoves & ovens commercial 
Remote and direct control Stoves & ovens domestic 

‘ temperature and pressure Supercharger controls 

- q I pe u 

Feather-W 1 he Firs 


t All- 


-.* =x Other applications 
Aluminum Aireraft Oil Coolers pplication 


and Coolant Radiators... Made NAME 
with Hydron Tubing... Brazed 


by Clifiord’s Patented Method. COMPAN} 
ADDRESS 








AIRCRAFT 


BELLOWS 
BELLOW 


ALL ALUMINUM 
SEAL , ti 
Ol COOLER 
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EASY ON MEN! EASY ON THE POCKETBOOK! 









+. 
Hand driving screws into garnish molding is slow, hard A change to Phillips Recessed Head Screws ruled out 
work. But as long as he used slotted screws, this world- driver skids . . . permitted use of power methods. Also 
famous manufacturer of automobile bodies didn’t dare risk ° eliminated one operation involving countersunk washers. 








power driving. Driver skids came too high — and too often! All of which added up to substantial cost-savings! 








we, 


€* 








EASY ON ENGINEERING! * EASY ON THE EVES! 







Easy on assemblymen ... easy on the pocketbook .. . m Besides being strength-builders, Phillips Screws are also 
Phillips Screws are kind to design staffs, too. With great little sales-builders. They help dress up any product 
Phillips, engineers can build product strength and rigidity ’ ... do away with unsightly burrs that snag clothing and 
up to specifications slotted screws just can’t approach! . make an otherwise sweet piece of merchandise look sour! 





Its Phillips... the engineored recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

. It’s the exact pitch of the angles that eliminates driver skids. 

. It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 

. It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50‘ —cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS *:" SCREWS 












Vv Vil Vr C OUREWOo SELF TAPPING SCREW 












eeeee ee © © © © © © © © © © © © © © © & Made inall sizes, types and headstyles © © © © © @ ® 











American Screw Co., Providence, R. | The H. M. Harper Co., Chicago, I!!! Pheoll Manufacturing Co., Chicago, III 


Atlantic Screw Works, Hartford, Conn. International Screw Co., Detroit, Mich. Reading Screw Co., Norristown, Pa 


The Bristol Co., Waterbury, Conn, The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Central Screw Co., Chicago, III. Manufacturers Screw Products, Chicago, II! Scovill Manufacturing Co., Waterville, Conn. 
| Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Shakeproof Inc., Chicago, III 














Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio The Southinaton Hardware Mfg. Co., Southington nn. 

The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canada VONE 

General Screw Mfg. Co., Chicago, III. Parker-Kalon Corp., New York. N. Y. Wolverine Bolt Co., Detroit, Mich. L 
Pawtucket Screw Co., Pawtucket, R. 1. KR” | 
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TEMPERATURE RANGE... 
SPECIALIZED PROPERTIES OF 

CORROSION-AND-HEAT-RESISTANT 
INCO NICKEL ALLOY SPRINGS 















UP TO 400°F. 

—AT MODERATE STRESSES 
Pure Nickel springs offer 
good electrical conductivity 
... good magnetic permea- 


bility. 


UP TO 400° F. 

a, —AT MODERATE STRESSES 

A} Monel springs are slightly 
yj magnetic ...lowest in price 
Sf of the corrosion - resistant 
INCO Nickel Alloys. 


UP TO 500°F. 

—AT FAIRLY HIGH STRESSES 
“K” Monel springs are non- 
magnetic, heat-treatable. 


UP TO 500°F. 

—AT HIGH STRESSES 

“Z” Nickel springs provide 
fairly good electrical conduc- 
tivity...good magnetic perme- 
ability ...are heat-treatable. 


UP TO 700° F. 

~AT HIGH STRESSES 
Inconel springs are essential- 
ly non-magnetic . . . combine 
corrosion resistance with 
strength at high tempera- 
tures. 





























NickEL 4 (ed ALLOYS 


NONEL - “K” MONEL - “S" MONEL - 
‘R” MONEL - 4NCONEL - “2” 








“R" MONEL 
NICKEL - NICKEL 
Red. Tubing. Wire .. Castings. . Welding Rods (Gas & Electric) 
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e n 
na steam Iron. 


...get tired in a 


ruin the taste of coffee. ag, 


a SPRING that wont... 





shaver.” Ra 


Da 





a“ 
burn out in a toaster. 


A “tremendous trifle,” the tiny spring in a toaster, steam iron, 
or a shaver has importance far beyond its size. 

When the spring fails, the whole appliance usually quits. 
And that means disgruntled buyers, all the way along the line 
back to the maker. 


Spring failure, however, is something you don’t have to put 
up with. 

You've undoubtedly heard how well the INCO Nickel 
Alloys serve in big jobs where high temperatures and corro- 
sive conditions must be licked. 

Did you know they do the same outstanding job in small 
applications? 

For instance, in steam-iron, flat-iron and waffle-iron thermo- 
stats ... where corrosion is a constant threat . . . Inconelsprings 
serve at temperatures that range from 500° to 700° F. In toast- 
ers, Inconel springs assure reliable “pop up,” despite high 
temperatures. 

Monel springs in coffee makers resist corrosion... protect true 
coffee flavor. ““Z’’ Nickel has the high fatigue resistance needed 
where continuous flexing is encountered, as in dry shavers. 

Further information about the properties of INCO Nickel 
Alloy springs is given in the technical bulletin, “New Spring 
Alloys for Tough Jobs.” And INCO technical service is always 
available for consultation on specific metal problems. Address: 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N.Y. 





MAIL THIS COUPON NOW 










THE INTERNATIONAL NICKEL COMPANY, 
67 Wall Street, New York 5, N. Y. 


INC, 
Please send me a copy of the INCO Technical Bulletin 
“New Spring Alloys for Tough Jobs.” 

Name 
Title 
Company 


Address 















NO. 3 IN A SERIES EXPLAINING HOW ELECTRONIC TUBES CAN BE USED TO IMPROVE 


The famed bazooka is one of today’s 
light, strong products welded with 
current controlled by G-E IGNITRONS 


For resistance welding, G-E ignitron tubes are fast, 
precise, quiet, and need minimum maintenance 


HEN youare designing welding 

X) equipment, consider strongly 
the merits of G-E ignitron tubes for 
current-control purposes. These 
powerful, steel - jacketed electronic 
tubes perform a dual function. They 
open and close the welding machine 
primary circuit with split-second 
precision; they also control current- 
flow as required by the job on hand. 


@ Their operation is instantaneous, 


noiseless, and involves no rotat- 
ing or moving parts of any kind. 
Maintenance therefore is at the mini- 
mum—no lubrication and no wear 
that requires adjustment— facts which 


reflect themselves in lower upkeep 


cost and superior 
dependability. 

e@ By all means 
investigate the ap- 
of G-E 


ignitrons to welding apparatus now 


plication 


being designed or being considered 


for installation in your plant. 


@ General Electric will be glad to co- 
operate with you in this study. Also, 
a copy of the illustrated, informative 
book on “How Electronic Tubes 
Work” is yours for the asking. Tele- 
phone your nearest G-E office or dis- 
tributor, or write today for details. 
Electronics Department, General 
Electric, Schenectady 5, N.Y. 


EQUIPMENT DESIGN 


TYPE GL-415 
PRICE $30. 


A steel-jacketed 3-electrode 

ignitron tube with mercury 

pool cathode, for welder- 

control service. Cathode has 

special splash-ring baffle 

Rugged, compact — only 

5%" long, 234" diameter— 

and easily installed. Water- 

cooled by a clamp for that purpose, which 
also locates and mounts the tube. Ratings are 
maximum kva demand 300, with corre 
sponding average anode current 12.1 amp- 
maximum average anode current 22.4 amp, 
with corresponding kva demand 100. (These 
ratings for voltages of 600 rms and below.) 
Ignitor requirements 200 v and 30 amp 
Type GL-415 operates for certain 

of welder-control service with forced: 


also 
type s 
air cooling. Special ratings on request 
Heor the G-E radio programs: “The World 
Today’’ news, Monday through Friday, 6:45 
p. m., EWT, CBS. “The G-E All-Girl Orcne 

’ Sunday 10 p. m., EWT, NBC. “The G 
Party,’’ Monday through Friday, 4p. ™ 
CBS 


House 
EW 


G. E. HAS MADE MORE BASIC ELECTRONIC-TUBE DEVELOPMENTS THAN ANY OTHER MANUFACTURER 


GENERAL@® ELECTRIC 
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X-Ray View 


ALLIS-CHALMERS’ NEW “MAGIC-GRIP” SHEAVE 





Fastest mounting and demounting sheave on the market, 
the new “Magic-Grip” costs you nothing extra. 





























-415 


$30. 


lectrode 
mercufy- 
welder- 
hode has 
g baffle 
/— only 
ameter— 
|. Water- 
e, W hich 
tings are 
h_ corre: 
.l amp- 
2.4 amp, 
). (These 
| I elow.) 7 . . 
30.) amp Bese il : od Poe 
Hee Remove three capscrews from Insert two capscrews in tapped Remove sheave from shaft. 
juest. bushing collar. A handy wrench holes. As screws are turned, they Requires no mallet, no prying, no 
_ — supplied with each sheave — is become levers . . . automatically bulging muscles. You just slide 
h : ius i the only tool needed to remove Allis- breaking tight grip of tapered split bush- the sheave off... smoothly, quickly. J¢ 
r/ Orches fg Chalmers’ new“Magic-Grip” frommotor ing on sheave and shaft, Entite unit is costs nothing extra! Send for B6310. 
“The Gl or machine shaft quickly and easily. then ready for removal, Allis-Chalmers, Milwaukee 1, Wis. 


iy, 4 p.m 


A 1770 


fem nlis-Chalmers Texrope 
-MAGIC-GRIP 


Pre 


‘UCT ENGINEERING — APRIL. 1945 


MALLORY 
FP CAPACITORS 


Brighten the “Eye” 
of This New 


Electron Microscope 


- 


Se 


SEFUL magnification in excess of 
U 100,000 times (or diameters), as against 
3,000 times with the best optical microscopes 
is possible with the new RCA Universal 
Electron Microscope, which is equipped with 


Mallory FP Capacitors. 


A precision instrument such as the electron 
microscope requires precision parts. In de- 
signing the power supply for this new micro- 
scope, RCA engineers specified Mallory FP 
Capacitors in several standard capacities, to 
assure better definition for the microscope— 
a brighter “eye”. Thoroughly dependable, 
noted for their long life, these precision- 
built capacitors are the smallest available for 
a given electrical rating . . . permitting more 
compact circuit designs. 


Mallory FP Capacitors are furnished in ratings 
from 10 mfd. to 3,000 mfd. at operating volt- 
ages from 10 volts (3,000 mfd.) to 450 volts. 
Self-contained mounting features assure 
quick assembly. Extra ‘“‘hardware” is elimi- 
nated because of the patented twisted-ear 
mounting feature. 





This new RCA Universal Electron Microscope is equipped 
with Mallory FP Capacitors in several standard capacities. 


Ask your nearest Mallory Distributor for a 
copy of the Mallory catalog, containing full 
information on capacitors and other preci- 
sion parts for electronic and electrical 
equipment. Or write us today. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 











Electrolytic, 
Film and Paper 


CAPACITORS 
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HOW QUICK 
IS A 


WINK 








— 
N10 Volts 
60 Cycles 





Power 


Supply 

















Light Source 


ae 


Phototube and 
Preamplifier 
1) 





























Indicating 
Instrument 





_ Tap Switch High-gain 


D-C Amplifier 



























































Amplifier 


Electronic Switch 


Voltage Regulator 
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Another new job for capacitors 


HILE we have not yet meas- 

ured the quickness of a wink 
with the time-interval meter, we 
know that it will do more practical 
jobs like measuring the time re- 
quired for acamera shutter to open, 
or the time that it remains open. 
This meter is also being used to 
synchronize flash-bulb contacts on 
Camera shutters, test relay per- 
formance, and measure the veloc- 
ty of moving bodies. 

Here’s how Pyranol* capacitors 
are used in its circuit: An external 
tontact or a phototube, working 
through the amplifier, causes the 
“ectronic switch to close during 
‘ie time period to be measured. 
While the electronic switch is 
aosed, one of the Pyranol capac- 
tors is charged at a constant rate 
‘trough a precision resistor. Thus, 
Ne voltage developed across the 


Pyranol capacitor is a 
direct measure of the 
required time interval. 

Four Pyranol capac- 
itors and several charg- 
ing resistors are used to 
obtain eight full-scale 
ranges (0.001, 0.003, 
0.01, 0.03, 0.1, 0.3, 1, 
and 3 seconds). A tap 
switch on the instrument panel is 
used to select the correct Pyranol 
capacitor and resistor for the 
desired scale range. 

An inverse feed-back arrange- 
ment holds the charging rate con- 
stant while the Pyranol capacitor is 
charging, and also corrects for leak- 
age in several elements. The feed- 
back principle also enables the use 
of a direct indicating instrument to 
measure the capacitor charge, with- 
out discharging the capacitor. 

The way Pyranol capacitors are 


This sensitive electronic instrument accurately measures 
time intervals as short as 1/10,000 second. It is being 
used here to measure the time the man takes fo react 
and turn off the lamp after it has been turned on by the 
girl. (Reaction time on this test: 175-200 milliseconds.) 


used in this circuit may suggest a 
better way to do some job in one 
of your circuits. Remember that 
the high capacitance per cubic 
inch of Pyranol capacitors, their 
compact, space-saving shapes, and 
long life make them ideal for a wide 
variety of built-in applications. 


Booklets on our various lines—h-f 
paper dielectric, h-f parallel plate, Lec- 
trofilm, as well as Pyranol units —are 
yours for the asking. General Electric, 
Schenectady 5, N. Y. 


*Trade-mark Reg. U.S. Pat. Off. 


GENERAL@ELECTRIC © 
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407 -85-6700 








... Keeping a 






cylinder’s face 
wiped off 


OO much oil inside a cylinder inder without warping... tough enough 
means wasteful burning with each to stand up in that very thin form with- 
explosion. Too /itt/e results in friction Out cracking . . . highly resilient to con- 
between rings and cylinder wall. form to the shape of a worn cylinder 
without being permanently distorted. 
That’s why we at Athenia had a hand 
in making the steel which would meet 
those exacting requirements . . . why 
we take special pride in the satisfac: 
tory performance these rings are now 
delivering. 




















So, piston ring manufacturers devel- 
oped an oil ring in 3 segments—one 
thick, open ventilated ring between, 

_wfwo extremely thin rings. Result—3 
wiping edgés, and a wiping action that 
adjusted itself more perfectly to the 
contour of the cylinder. 











fff 
=| ATHENIA 
~\ STEEL 


2 a pany 
Cory / 


¢ 
y) ° 
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3 Wat ow® 













If you have a precision steel problem 
involving stocks Ye” to 642” wide, 
.0015” to .062” thick, annealed, cold 
rolled, tempered, or tempered polish 

It had to be heat resistant to with- ed and colored, let Athenia’s 30 years 
stand the temperatures inside a cyl- experience help you. 





Developing the right kind of steel 
to extremely close tolerances for those 
thin outer rings was a special problem. 









* BUY AND KEEP WAR BONDS 











Divisions of National-Standard Company 
THE ATHENIA STEEL CO. NATIONAL-STANDARD CO. WORCESTER WIRE WORKS WAGNER LITHO MACHINERY CO 







Clifton, N. J. Niles, Mich. Worcester, Mass. Hoboken, N. J. 
COLD ROLLED, HIGH-CARBON TIRE WIRE, FABRICATED ° LITHOGRAPHING AND SPECIAL 
SPRING STEEL BRAIDS AND TAPE ROUND STEEL WIRE. SMALL SIZES | MACHINERY 
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WHAT NEXT... 
wu.oero WITH FIBERS OF GLASS 2 


PORTABLE WATER TANKS, used by our 
Armed Forces in the Pacific theater, are 
made of Coated Fiberglas* Cloth—an all- 
glass fabric coated with synthetic rubbers 
and other compounds. Being glass and in- 
organic, Fiberglas Cloth is resistant to mois 
ture, the action of mold and fungus growths. 
other causes of rot and decay. It also 
possesses great tensile strength and dimen 
sional stability. These and other properties 
make Fiberglas Cloth an ideal base fabric 
for various coatings. 








HIGH-PROOF ALCOHOL for the 


synthetic rubber program .. . 


100-octane gasoline for our fight 
enough 































eat bs er planes ... other chemical 
m with- " _ _—. aad products critically needed for 
‘ ; the war effort... are being pro 
_ se al ¢ ; COLD STORAGE ROOMS aboard ship — a- duced faste1 or more economi- 
cylinder in warehouses, locker plants, other estal cally due to Fiberglas Tower 
: a ) —_ = . a , 
storted. : lishments ashore—are efficient and eco Packing. Light in weight and 
1a hand nomical to operate when insulated with possessed of both great surface 
ame Fiberglas Thermal Insulating Materials. area and large free volume, 
ild meet In addition to having very low heat con Fiberglas has brought new effi 
_ why ductivity, Fiberglas offers all the advan ciency to oe oe 
; : ‘ ~« aves ‘ ; canic ‘rial. This lig lion, many other chemical anc 
satisfac: nee ; tages of an inorga VM ; material. Phi light . . Buses 
9 weight insulation resists moisture, is odor rocess operations 
are 00 less and absorbs no odors, and affords no 
sustenance for vermin. 
/ 
1S ¢ 
problea Buy War Bonds .. for Keeps: 
sw +4 
2 wide, 


ied, cold IN HARD-HITTING B-29's, the ) | —— 
d polish- Army’s long-range, high-altitude @ In practically every phase of the war effort, Fiberglas is helping 


30 years bombers, Fiberglas Aircraft Insula- American industry do many jobs better, faster, more economically. 
tion is adding to the comfort and 


fh selec ger” eit ake Industrial engineers and designers have already found thousands of 
efficiency of crewmen. Made of fine itp - 
fibers of glass interlaced in soft, applications for Fiberglas products and new uses are being con- 


fleecy blankets, Fiberglas provides stantly developed. 
efficient acoustical and thermal in- Res tein Seteemeiion conection tt til — F 
sulation. And it is so light that 20 satel . GOTSING WHS VESGINS MEO GRE HS GpPU- 


sq. ft. (one-inch thick) weigh less cations, write Owens-Corning Fiberglas Corp., 1807 Nicholas Bldg., 


than a pound. Because it is incom- Toledo 1, Ohio. In Canada, Fiberglas Canada Ltd., Oshawa, Ontario. 
NERY CO bustible and highly moisture-resist- * 


ant, inorganic Fiberglas retains its 


—_o FIBERGLAS 


*T.M. Reg. U.S. Pat. Off. 
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D SEALED BALL BEARINGS...NOW 
(PE CSP MOTORS UP 10 3 HP 


Bought now, Westinghouse Type CSP Prelubricated 


































Motors need no greasing till 1950! Extensively field tested 
in thousands of textile motor applications, the prelubri- 
cated ball bearings in Westinghouse Type CSP general- 
purpose notors have proved they can operate five years 
. .- 24 hours a day ... without greasing. Overgreasing 
and consequent grease seepage into windings is eliminated. 
One of the major items of induction motor maintenance, 
periodic greasing, has been reduced to one grease packing 
job in five years. 

Every Westinghouse Type CSP Motor up to 3 hp 
carries the “‘Prelubricated”’ label. For complete informa- 
tion on how the Type CSP Motor can reduce your mainte- 
nance, write for D.B. 3100-CSP. Westinghouse Electric 
& Manufacturing Co., P.O. Box 868, Pittsburgh 30, Pa. 


J-21317 


FORGET LUBRICATION... 
till 1950! 








LIBERAL 
SUPPLY 
OF GREASE 





SNAP RING 


REMOVABLE 
SEAL 








ADVANTAGES OF WESTINGHOUSE 
TYPE CSP PRELUBRICATED MOTORS 








SNAP RING 


» Prelubricated Sealed Ball Bearings reduce lubri- 
cation maintenance ...assure longer grease life 











improved Tuffernell Insulation 


DOUBLE 
WIDTH 
BEARING 






® Dynamically Balanced Rotor 










® Die-cast Rotor with oversize fan 









*Liberal Through-ventilation—air enters front, 
leaves at drive end of motor 











fy 


Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 
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fo teach your machines | 


































You can teach your machine to talk in any language that will 
convey useful production news to its users. You can make it report its own 
performance in any terms or units listed on the blackboard above. . . or how 
ever else required. For there is some type of compact Veeder-Root Counting 
Device (with simple drive-connections for mechanical or electrical 
operation) that can be built into your machine as an integral 
part, without basically changing your design. And you 
will find that this added usefulness is a potent news- 
feature that can be merchandised as on the tag below 
... proof positive to your customers that you have 
gone all the way in helping them to get out 
of your machines all the performance 


that you built into them. 


VEEDER-ROOT INC. 


Hartford 2, Conn. 


phon 
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WE'D LIKE TO HELP YOU 
BRING UP YOUR BABY! 


@ Got a postwar baby on the drafting boards? Want to add to its sales 
appeal? The unique characteristics of General Electric Glow Lamps 
as quick visual indicators recommend them for hundreds of handy 


uses on appliances, wiring devices and electrical equipment. 


Consider “Shese pbduantages! 


1. Distinctive orange red glow, needs no cover glass. 
2. Dependable long life—rated at 3,000 hours. 

3. Very low current consumption. 

4. Variety of sizes and wattages. 

5. High resistance to vibration and shock. 

6. Usable on AC or DC circuits. 


7. Work on regular 105-125 volt circuits without the 
use of step-down transformers. 


Practically no heat. 





aS ae 

Home Appliances . . . Build more usefulness into your appliances. G-E 
Glow Lamp gives instant visual indication that range units are on. Other 
applications: waffle irons, electric irons, roasters, heating pads, etc. 
































Wiring Devices . .. No fumbling in dark to find the light switch if it has a 
G-E Glow Lamp as an indicator. When lights are off, the glow lamp is a 
highly visible indicator as to location of the light switch. 


FREE! NEW BOOKLET! 

Write to the address below for 

the useful new folder ““G-E Glow 

Lamps,” describing typicai uses 
industrial Equipment . . . G-E Glow Lamp in voltage tester can be used and listing essential lami data. 
to indicate polarity, frequency, DC or AC, as well as voltage. Other indus- Experienced G-E Lamp Engineers 
trial uses: indicators for exits, fire alarm stations, panelboards. will be glad to advise you! 


NELA SPECIALTY DIVISION LAMP DEPARTMENT 


GENERAL @ ELECTRIC 


1 Newark St., Hoboken, N. J. 
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 ‘There’s no percentage in using 
- more power than is necessary 
to do the job in any kind of 
machine. Recognizing this, 
=a. thousands of equipment manu- 
_ Roller Bearings to economize 
2 power by preventing loss 
cause, in addition to saving 
power, these bearings safely 
carry all loads—radial, thrust, or 
both together in any combination ; 
and hold moving parts in correct 
and constant alignment. Thus 
they help to increase operating 
precision; add endurance; and 
lengthen machine life. 
In the No. 183-S Bliss Straight 
Side Single Crank Toggle Draw- 
ing Press pictured here, Timken 
Bearings are applied at all drive- 
shaft bearing positions and in 
the flywheel — 8 bearings in all. 
They are also used in other models 
of Bliss Presses ; have been for years. 
The E, W. Bliss Company has proved 
they pay—and so have their custom- 
ers. Quality is assured when the trade- 


TIMKEN 4 mark “TIMKEN” appears on every 
bearing. The Timken Roller Bearing 


TAPERED ROLLER BEARINGS §= = aia 
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THYRATRON WL-678 
Grid Controlled Mercury Vapor Rectifier 


General Characteristics 


Filament Voltage 

Filament Current 

Filament Heating Time (Minimum) 
Typical Control Bias at Rated Voltage 
Maximum Ratings 

Anode Voltage, Peak Forward 

Anode Voltage, Peak Inverse 


Anode Current, Average. 
Anode Current, Peak. . 


Temperature Range, Condensed Mercury . 


55° C Max. Thg 


50° C Max. Thg 





5.0 Volts 
7.5 Amperes 
1 Minute 
—50 Volts 


10000 

10000 

1.6 Amperes 
6 Amperes 
25 to 55° C 


0 Volts 

5 Amperes 
Minute 

75 Volts 


5. 
l 


15000 

15000 

1.6 Amperes 
6 Amperes 
25 to 90°C 











THIS NEW 


provides split-cycle control of high power 


for R. F. heating units, and radio transmitters 


The WL-678 combines the high voltage characteristics of a Kenotron, the efficiency of a 
Phanotron, and the controlability of a Thyratron. This latest feat of Westinghouse engineer- 
ing offers the electronic equipment designer the following outstanding advantages: 


Smooth and instantaneous power control from 0% to 100% load . . 
Simplified automatic load control . . . 

lligh speed automatic overload protection . . . 

Low space and weight requirements . . . 

Low control power requirements . . . 


For more detailed information 
house Electric and Manu- 
facturing Company, Lamp 

Div ision. Bloomfield, N. J. 
Westinghouse Electronic 
Tube distributors are lo 
cated in principal cities. 


write to your nearest Westingnouse office or to W esting: 


Westinghovus 
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Put the Screws on 
the Japs... 
BUY BONDS! 


%y 


4 
“ 
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"Nothing ever put so much 


NEW LIFE in this shop... 





Yes, it always boosts the morale of work- 
ers when they’re freed from the slow, ex- 
hausting, dangerous work of hand-driving 
slotted screws ...and switched onto the 
fast, effortless, safe method of power- 
driving American Phillips Screws. 


Qutput jumps to new highs. Accidents 
and rejects hit bottom. Total time-savings 
climb as high as 50%. For American 
Phillips Screws banish the fear of mis- 
takes, instil new self-confidence, build 
pride in good work. In fact, good work is 
the only kind that can be done, with Ameri- 


AMERICAN SCREW COMPANY, 
CHICAGO 11: 589 E. Illinois Street 


PATENTS 


1 .».@S these Quick and Easy-Driving AMERICAN PHILLIPS SCREWS” 


can Phillips Screws. The recessed head 
stays straight on the 4-winged driver ’till 
the screw is turned up tight and flush. 
And this surety of operation means fairer 
return on fixed overhead ... an advantage 
no shop, large or small, can afford to miss. 


To these advantages are added other ex- 
clusive American advantages ...the ca- 
pacity of one of the largest U. S. screw 
plants... 3-point inspection that checks 
every screw-head, thread, and point..: 
and the ready advice, on any fastening job, 
of American’s veteran corps of engineers. 


PROVIDENCE 1, RHODE ISLAND 


DETROIT 2: 502 Stephenson Building 


AMERICAN 
PHILLIPS <oeee 


MAKE JOBS 
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ouGH StuFF FOR RouGH STUFF 


“Hey, cur ir ouT! Don’t throw that 


water!’ ... Rough stuff in the rumpus 
room has frayed many a parent’s nerves. 
But thanks to Viny tire plastics, there's 
upholstery today that stays unfrayed 
through countless riots—and even keeps 
on looking new! 

Tough stuff, this Vinyuire plastic 
upholstery! It wears as upholstery never 
wore before. Old age doesn’t crack it. 
Grease can’t affect it. You never have 
to worry about its soiling, for it is read- 


ily cleaned with a damp, soapy cloth. 


In short, upholstery fabric coated with 
VINYLITE plastic compound brings de- 
grees of wear resistance, long life, and 
untroubled service never before at- 
tained. And it’s a quality material, at 
home among the choicest textiles and 
the most discriminating surroundings. 
It can be produced in desired colors, in 
unusual surface effects, and with the 
rich texture of fine leathers. 

Today, Viny.ite plastic upholstery 
is demonstrating its outstanding wear 


and toughness in jeeps, planes and 


TRADE-MARK 


tanks. In days to come it will take its 
place as the superlative material for 
home and office furniture, motor cars 
and motor boats, buses, and other peace 
time applications. 

Specify VINYLIT: plastic upholstery 
for essential arses now. Write Depart- 
ment 10 fer technical assistance and de- 
tailed information. 


.BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 


uce 


30 East 42Np StrEET, NEW York 17, N.Y. 


/inylite Plastics 
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SILVER CLouD 


The high speed—1,000 R.P.M.—high pressure—1,000 
Ibs. sq. in. pump built by The F. E. Myers & Bro. Co, 
Ashland, Ohio is equipped with: 

Hyatt Hy-Load Bearings on pinion shaft and 
crank shaft —Hyatt Wound Roller Bearings 
(without races) on hardened and ground 
eccentric shafts 


In designing the new Myers Orchard Spray- 


ers, the engineers selected Hyatt Roller Bearings, not 


only for their precision and long-lived sturdiness but | 


also, for their compactness, which permitted the packing 
of great power within a minimum of gear space. 

This is another example of Hyatt ability to provide 
bearings that meet exactly the machine designer's re- 
quirements. Hyatt engineers stand ready at any time 


to help you solve specific bearings problems. 


HYATT BEARINGS DIVISION—GENERAL MOTORS CORPORATION 


Harrison, New Jersey 
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WEED SOME 
LARGE SPRINGS 


Coiling equipment forms bars up to 2'/2"' diameter 


LARGE SIZE springs can now be 
supplied at a speed that will “perk up” your produc- 
tion schedules. Extensive manufacturing facilities at 


Muehlhausen are responsible, where one entire plant is To improve product performance, use 
devoted to hot-coiled springs. 


Besides quick, quantity delivery, you get two other M UEHLHA US EN 


Mportant advantages from this hot-coil specialization: 


Design of your springs by Muehlhausen engineers to 


Desi d 
dest meet operating conditions; extra spring life gained esigne 


°y “production lab” control of all processes. 


sce how these springs are made— SEND FOR NEW SPRINGS 


LLUS} RATED FOLDER ON HOT-COILING SPRINGS. 


MUEHLHAUSEN SPRING CORPORATION 


” Division of Standard Steel Spring Company 


‘10 ‘iichigan Avenue, Logansport, Indiana 


T 
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MALLORY 
Heavy-Duty 


CONTACTS 


Carry 3,000 Amperes 
at 15,000 Volts 


HOUSANDS of Mallory Contacts are giving depend- 

able performance and long life in oil and air circuit 
breakers for heavy power applications. The heavy-duty 
contacts illustrated are required to interrupt and carry 
3,000 amperes at 15,000 volts, in a giant oil circuit 
breaker. To meet these requirements calls for contacts 
that are plenty rugged! 


\ “plug-and-socket”’ type of contact assembly is used. To 
carry the heavy current, contact surfaces of Elkonite* 
3W3, a Mallory refractory metal composition, have been 
specified on the recommendation of e xperienced Mallory 
contact engineers. The plug is made of copper with a 
complete cover of Elkonite on the contacting surface. 


The socket is also made of copper, with an insert of 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, 













Elkonite at the contact point. In the actual installation, 
the socket is cut into several segments, each mounted 
on a spring. 


Mallory engineering “know-how” for solving contact 
problems covers the range from these large circuit 
yreaker applications to the most minute silver or tung. 
breaker applicat to the most te sil t 
sten contacts for small relays, electronic and_ auto- 
motive controls. 








Consult Mallory while your electronic or electrical prod- 
uct designs are being blueprinted. It pays to come 
Mallory—Contac t He sadquarters—for experienced engi 
neering help, the widest selection of contact and contact 
backing materials, and the most complete manufacturing 
facilities in the industry. 








Write today for your copy of the Mallory contact cata 
log. The New Mallory Contact Data Book will be sent 
gratis to engineers when requested on company letter: 
head. Available to students, libraries and 
$2.50 per copy, posiage paid. 







schools 












INDIANA 








TYPICAL 





PHYSICAL 


OF ELKONITE 3W3 
RROMMINGS PURKOE, Cte cece een 13.6 
Ibs.—cu.in.. .. : : A9 
Conductivity, % 1.A.C.S. 30-35 
Hardness, Rockwe Bes tas « 85-92 
Tensile Strength, psi... . 2.2. se ece 80,000 
Cross Breaking Strength, psi ...... 130,000 


Other grades of Elkonite are available with properties adapted 
to practically all heavy-duty contact applications. 












PROPERTIES 



















*Reg. U.S. Pat. Off. for electric contacting elements, 














P.R. MALLORY & CO. Inc. 


MALLOR 
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freeze design... 


ASK A WESTINGHOUSE APPLICATION ENGINEER TO HELP 


After the desigh is ‘‘frozen’’ and your apparatus 
is tooled, changes to accommodate the motor may be 
costly and time-consuming. Make certain you select 
the right motor before you go ahead with design. 
Make sure, too, that you use existing motor designs 
wherever possible, and avoid the extra cost of 
specially-engineered motors. 

Standardized designs offer a number of advantages: 
lower cost, faster deliveries, reduced inventories and 
simplified servicing. 

Westinghouse engineers have been applying frac- 
tional horsepower motors for decades, and have 
built into standard motors many special features to 
meet particular service requirements. Before you 
““freeze’’ design, ask for Westinghouse engineering help. 
Call your Westinghouse office or write Westinghouse 
Electric & Manufacturing Co., Lima, Ohio. J-03227 


APRIL. 





MOTOR EXCHANGE PLAN PROVIDES 


REPLACEMENT SERVICE IN 
24 HOURS OR LESS 


ANYWHERE IN THE UNITED STATES 


Westinghouse Motor Exchange points in 
all principal cities can service most Westing- 
house small motors of standard sizes in 24 
hours, or less, anywhere in the United States. 
This service gives the appliance user an effi- 
cient, factory-rebuilt replacement motor in 
exchange for his old motor at a low, flat cost. 
Your nearest Westinghouse office will give 
you full details. Ask for bulletin B-3336. 
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Thy-mo-trol electronic panel shown at left with cover removed 


to one “rev” in 3000 


Te test pitch-adjusting propeller governors to an 
accuracy within 1 rpm at maximum speed, Nash- 
Kelvinator Corporation needed second-splitting test 
stands far more precise than any conventional type 


available. Furthermore, the testers had to provide for 
measurement throughout the full range of rpm over 
which the governors were to operate. 

In designing a new precision unit for the job, Nash- 
Kelvinator engineers required a motor drive which 1.) 
had the ability to maintain closely the required operat- 
ing speed, 2.) provided wide speed range, and 3.) had 
a simple means of rapidly adjusting speed as desired. 
G-E Thy-mo-trol drive met all of these requirements. 

Operated from a regular a-c power line, Thy-mo-trol 
furnishes smooth d-c motor torque to drive the governor 
at the desired speeds. The governor, in turn, controls a 
hydraulic system which simulates the pitch-adjusting 
mechanism of the propeller. The Thy-mo-trol drive is 
a ‘‘stand-in’’ for the propeller system. The Thy-mo-trol 
control circuit is tied into the hydraulic system so as to 
permit changing governor speed to duplicate the response 
of the propeller system, and thus provide a pene test 
of the governor. 


GENERAL @ ELECTRIC 


676-176-8900 


Buy all the BONDS you can—and keep all you buy 


30 


Thy-mo-trol drive offers unusual advantages to de 
signers of highly advanced machines, whether they be 
testers, machine tools, or special production devices, 
such as coil winders and welders. A single co-ordinated 
set of equipment furnishes fully controllable d-c motor 
torque from an a-c supply. Constant-current accelera- 
tion and constant speed under varying loads are inherent 
in the Thy-mo-trol system. 

Standard Thy-mo-trol drives, including d-c motor, clec- 
tronic panel, transformer, and control station, are avail- 
able from 1 to 25 hp. G-E engineers will help you 
select and apply Thy-mo-trol drives or explore theif 
suitability ee new types of jobs. Ask for Bulletia 
GEA-4025. General Electric Company, Schenectady 5, N. Y. 


| THY-MO-TROI 
, DRE 
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T HE conversion of this one part of 
the U.S. M-1 Cal. 30 Carbine, 
from a steel forging to copper-brazed 
strip steel stampings saved more 
than these substantial amounts of 
time, materials and money. It also 
teleased 97 milling machines, 16 
broaching machines and 21 profilers 
lor the production of other badly 
needed ordnance parts. 











The production in strip steel of this 
trigger housing is typical of the im- 
portant work of redesign and conv er- 
sion being done by Ordnance engi- 
neers and leaders of the pressed metal 
industry. Some 800 conversion sug- 
gestions like this already put into 


















Columbia Steel Company, 


*Saved 720,000 hours machine time 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


Stamping this carbine trigger housing from 
COLD ROLLED 





% Saved $5,100,000 in cost (on the basis of producing two million pieces) 


actual production have resulted in 
savings of enormous amounts of criti- 
cal materials, have released countless 
numbers of critical machines, have 
saved millions of man-hours, saved 
millions of dollars as well. 

The ready adaptability of cold 
rolled strip steel to this far from sim- 
ple part—in which final tolerances 
were maintained to within .002” and 
.005”—and the savings in weight 
and cost it makes possible are, we 
believe, significant to every manufac- 
turer who 1s looking ahead for ways 
to improve his peacetime product 
and to reduce its cost. 

We have in our files the records of 


JNITED STATES STEEL 
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*% Saved 635 tons of steel 





STRIP 








many such war-time applications of 
American Quality Cold Rolled Strip 
that not only indicate the wide field 
for postwar applications this versa- 
tile metal offers but that show, by 
actual time and cost saved in fabrica- 
tion, the economic advantages of its 
use. 

Our engineers will gladly discuss 
this matter in detail with you at 
your convenience, 













' GRATON & KNIGHT ENGINEERS PRESENT 


PACKINGS 


VEE PACKINGS (Fig. 1) 


Their characteristics: 

A completely mechanical seal 

Are effective at high or low pressures 

Will give the best service 

Will have the longest life 

Are somewhat more difficult to in- 
stall than other types 

Can be spring-loaded — very de- 
sirable in some applications 

Recess requires more machining than 


for either a U or flange packing. 


Select for: 
Reciprocating or rotating application 
Wide range of pressures 
Long, trouble-free service 
Minimum of shutdowns during work 


cycle. 


POINTERS 


CUP PACKING (Fig. 2) U PACKING (Fig. 3) 


Its characteristics: Its characteristics: 


Is easily installed against piston head Under pressure a completely mechani- 
or backing plate, with follower cal seal is established 

late inside cu : 

aes 7 Requires only a simple, square recess 

No machining of recess is required 

Is compression-sealed on bottom 


of cup 


with chamfer to lead on packing 
easily 
Performs satisfactorily under either Pedestal ring is recommended, with 
low or high pressure slight pinch on bottom of packing 
Has excellent service life Easy to install 
Can be easily fitted with any of Easy to replace 
several types of expanders. Service life equal to that of cup 
Select for: packing 
we. Higher first cost than cup packing 
Wide range of applications 
Low first cost Select for: 
Fast assembly , The U packing is seldom used as 4 
Simple accessories piston head packing, except yj 


Excellent service life. personal preference. 





Graton & Knight’s SPARTAN has 
highest resistance to abrasion and heat 
(withstands boil test), is unaffected by 
common pressure mediums. and will 
not dry out hard and brittle. It also 





SPARTAN LEATHER PACKINGS 
has exceptional tear and tensile 





strength. When your design reaches the Vee 
“‘packings point’? — or when packings 
trouble occurs — call on G&K_ en- 
gineers. 








See Graton & Knight Insert in SWEET’s File for Product Designers 


SPARTAN ENGINEERED PACKINGS 


Leather and synthetic rubber packings manufactured and engineered 
by the world's largest manufacturer of industrial leather products 
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IT'LL BE A BRIGHT DAY FOR STAINLESS TOO 


When ten million veterans come 
marching home, many of them will 
know a lot about the advantages of 
stainless steel. They'll be “sold” on 
the merits of this bright rustless metal. 

One reason is that the Services give 
their men the best for eating equip- 
ment. ARMCO Stainless Steel is used in 
mess equipment because it is so easy 
to keep clean and sterile. Possessing 
great strength, it can be fabricated 
into light-weight utensils, so impor- 
tant on a march. And this hard rust- 
less steel is highly resistant to denting, 


r ENGINEERING 


Aprit. 1945 


scratching and corrosive conditions. 

These advantages of Armco Stain- 
less can add distinction and durability 
to many peacetime products—make 
them more salable and therefore 


more profitable. Consider it for your 


products. Let us talk with your de- 


signers so they will have complete 
information on the various types of 
ArMCO Stainless Steels and their 
qualities. 

For data on these steels address 
The American Rolling Mill Co., 1011 
Curtis Street, Middletown, Ohio. 


PORT: THE ARMCO INTERNAT A 


The remerican Rolling THil Company 





Me ee indie Ne ae aed eee ale ia 


Torrington’s two-row tapered roller bearings made 
of S.A.E.-3310 steel (with higher nickel content), 
carry the thrust loads imposed on the back-up rolls of 
this 80” four-high continuous hot strip mill. They 
provide a much-needed anti-friction application which 
helps achieve peak wartime tonnages. Features include 
simplicity of design, controlled lubrication and clear- 
ances which permit ready removal from roll necks. 


Each bearing has a thrust load capacity of 220,900 


pounds at 100 r.p.m.—employing 23 rollers, 2y%”’ long 


by 2” in diameter, in each of the two rows. 
Supplying steel, oil, paper, machine tool and other 
industries with custom-made bearings for heavy-duty 
operations is an important function of Torrington’s 
Bantam Bearings Division. Consult Torrington’s en- 
gineering staff when you have an anti-friction problem, 


standard or unusual. 


THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER + TAPERED ROLLER + NEEDLE = BALL 
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These Alcoa Aluminum Alloy die 
castings go into the Gurley Model 
132-B Precise Transit. 


Army Engineers at work with Gurley 


¢ Transit on the Alcan High- 


ee 


Surveyors 
working with this Gurley Precise Transit. 
Accurate when it leaves the factory, it 
stays that way, for the dimensions of these 
aluminum alloy parts are permanent. There’s 
no creeping or growth when die castings 
are made of strong aluminum alloys. 
Manufacturers find-that Aleoa Aluminum 


Alloy die castings speed Mip their work. 


Propuct ENGINEERING — ApriL, 1945 


stay on the beam” when theyre 


Aleoa Aluminum Alloy Die Castings 


Dimensions can be close to finished sizes; 
very little machining is required before a 
part is ready for assembly. 

Alcoa gives you your choice of die castings 
in aluminum or magnesium. Both metals 
have permanence of dimensions and provide 
high strength-weight ratios. ALUMINUM 
Company oF America, 2193 Gulf Building, 


Pittsburgh 19, Pennsylvania. 





MO W-an instrument for measuring and 


recording vibration______ 








” 


in a 4x 5x 7" package 


Westinghouse announces the Vibrograph—a handy, 
portable instrument that instantly produces a perma- 
nent graphic record of the frequencies and amplitudes 
of all mechanical vibrations. Its operation is entirely 
mechanical... with no external connections to make, 
no data to record, no films to develop. 

The new Westinghouse Vibrograph measures vibra- 
tions in the frequency range of 600 to 15,000 cycles 
per minute, with amplitudes as small as .0001”’ or as 
great as 1/16”. These vibrations are permanently 
recorded by the instrument on a transparent celluloid 
strip. The strips can then be immediately examined 
under a low-power microscope—which is included 
with each Vibrograph. 

A new illustrated bulletin, B-3046, gives complete 
information about the new Westinghouse Vibrograph. 
Write for your copy today. Westinghouse Electric & 


Manufacturing Company, Box 868, Pittsburgh 30, Pa. 
=  —-J-08094 


pane 2 
/ 


ONLY THE WESTINGHOUSE VIBROGRAPH 
GIVES YOU ALL THESE ADVANTAGES... 


Wide Operating Range 

Makes Permanent. Record 
No External Connections 
Fast Automatic Operation 


No Wearing Parts 


PRODUCT 


® Seismic or Prod Function 
* May be Used in Any Position 
Compact Construction 


Completely Portable 


No Films to Develop 
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www WARTABLE SPEED... 


offers tremendous advantages on many applications. You, your- 
self, probably have several applications on which variable speed 
operation would improve the quality of the product and increase 
the quantity of production as well. 

For example, look at this oxygen generator which produces 
from ordinary air, absolutely dry oxygen that is at least 99.5% 
pure. This Speedranger provides stepiess variable speeds so that 
pure oxygen and only pure oxygen is pumped off. Provides a 
high uniform quality product at sea production rate. 

But look more closely at *-.s variable speed drive. It incor- 
porates not only the variab'+ ;22ed unit, but also a gear reduction 
to give speeds in exactly the right range, and an explosion proof 
motor. All of these . the explosion proof motor, the variable 
speed unit, and the ;:«° reduction .. . all are standard Master 
units that easily combine into one compact, integral power pack- 
age. Saves ordering and mounting time...saves space...saves 
money. 

Probably ys. will not need exactly this same combination, but 
Master Spee-o-gers are available for every current specification, 
every type erc'osure, with gearheads, unibrakes . . . and in the 
whole wid: ronge of types in the Master line . . . in fact, is the 
most flexihie, the most versatile line of variable speed drives in 
the worid 
The next time you need a drive for material processing, han- 
tion dling, ond conveying equipment; mixers and agitators; welding 
_ positioners; machine tool drives; testing and calibrating equip- 


osition 


ment... to name only a few. . . see what a really remarkable 
job Muster Speedrangers can do for you. ‘ 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 











Mass Production of Precision 
Condenser Parts Made Possible 


Do you need a low expansion alloy that machines easily 
for your new or redesigned products ? 

Here’s a striking example of how Carpenter Free-Cut Invar 
“36” solved the problem of mass-producing machined con- 
denser parts used in a military aircraft radio. 


Even the slightest expansion or contraction of the metal 
in the precision-spaced plates in this condenser would 
affect the radio tuning qualities. Hence, the low expansion 
properties of Carpenter Invar 36” were essential to accu- 
rate aircraft radio operation through a range of temperature 
from on the ground to high altitude. 


The good blanking qualities and uniform gauge of 
Carpenter Invar “36” strip permitted rapid volume pro- 
duction of these needed condenser plates. But there was 
an additional problem. With regular invar it was impos- 
sible to machine the condenser shaft and spacer bars and 
still maintain the close tolerance and good finish required. 
The development of Free-Cut Invar “36” made the mass- 
production of these vital parts possible because of the 
excellent free-machining quality of this patented alloy. 
Take advantage of Carpenter’s diversified experience in 
the use of Free-Cut Invar “36” by getting in touch with 
our metallurgical department. 


Send for your copy of our latest engineering bulletin on 
Carpenter Invar “36” and Carpenter Free-Cut Invar “36”, 


The Carpenter Steel Company 
117 Bern Street, Reading, Pa. 
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Precision Radio Condenser with Invar plates, 
shafts and spacer bars. 
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A. 


"You know, Joe, Dad and I could 
sure use a paint like this in our plant 


after this mess is over’’ 


A hand grenade with a beautiful finish? Yes, 
American made hand grenades ARE beautifully 
finished with lacquer enamels to resist wear and 


corrosion. 


M& W’s paints, lacquers and enamels are on hun- 
dreds of war materials, from gas masks and bombs 
to airplanes. Each type of equipment has a different 
fnish requirement and M & W has _ produced 


all of them to meet Government specifications. 


Although a bomb or a hand grenade can’t be called 
beautiful, a post-war refrigerator or automobile 
CAN! If you’re thinking now about the finish 
of your post-war product, think M&W finishes. 
There are hundreds of them, designed to meet 
any requirement and to give your post-war product 


eye appeal. 


MAAS & WALDSTEIN COMPANY - NEWARK, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. © 1228 W. PICO BLVD., LOS ANGELES, CALIF. 


Pkopuct ENGINEERING — APRIL, 1945 





Cross section of grinding wheel . . . formerly T 
oven baked . . . heat soaks in slowly from surface. Bri St a és ca 
ne 
Same section . . . now cured by radio-frequency : <2 a. res 7 ch 
heating ... heat builds up speedily, evenly 

throughout. : os : ar 
: mi 
The old, slow oven cure took 48 hours—just to heat s - 

the resin bond of a grinding wheel 814” in diameter : Ca 
by 114” thick. : gr 
Now 7/4 minutes are plenty... heat mounts at 20°C per : of 
minute... and splitting due to uneven heating is no longer | rm 

a major hazard. Now it’s done by radio frequency 
which heats dielectrics uniformly from center to skin. 2 KW RADIO-FREQUENCY GENERATOR sh 
This speedy heating is often applicable to processes This unit has a nominal output of 2 kw. Controls and OC 
in wood, chemicals, plastics, rubber, textiles and dozens meters are all conveniently located on front panel. Circuit rm 
of other products—with no waiting for heat to “‘soak in’’ breaker and relays are readily accessible through the lower 

door on left side of cubicle. de. 


and no rejects due to overheated surfaces. 
This accurate, uniform heating is simplified into a in 

‘push button” job for unskilled help, with all equipment 

and controls in one safe, spacesaving cabinet. The 

cabinet is shielded to minimize interference with radio 

communications. 
Single standard units are available in output capacities 

ranging up to 200 kw. The range of frequencies is wide 

enough for almost every dielectric and induction 

heating need. For more information, write for De- 

scriptive Data 85-800. Or, for suggestions on a specific 

application, ask a Westinghouse engineer to call. 

Westinghouse Electric & Manufacturing Co., P.O. 

Box 868, Pittsburgh 30, Pa. J-08097 
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@ The end bells illustrated above 
were manufactured by the Sampsel 
Time Control Company. Used as 
casings for covering the end con- 
nections of high speed electric ma- 
chines, these small but vital items 
are no simple job to produce. The 
machine tolerances are quite close 
and the parts must have a high de- 
gree of stability. In fact the boring 
of a seat for a ball bearing is held 
to .0003” tolerance while one 
shoulder diameter is turned to 
0008” tolerance. 

As a result of an ingenious mold 
design, these end bells are molded 


ina single operation. Notice how 


the inserts are molded-in making 
for ease of assembly and fabrica- 
tion. 

The tremendous progress which Amer- 
ica’s custom molders bave made during 
the past three years in developing new 
molding methods and processes is ex- 
emplified by the efficient production of 
just such items as these end bells. 

The material selected for these end 
bells was a general-purpose Durez 
phenolic molding compound. Be- 
sides possessing excellent mold- 
ability, this Durez compound pos- 
sesses such versatile properties as 
oil and grease resistance, dielectric 


strength, self-insulation, excellent 





4 


wearability and heat resistance. 
The unusual versatility of Durez 
phenolics has made their usage 
practically universal throughout 
industry. Add to this the quarter 
century's experience which Durez 
technicians have acquired through 
active participation in the success- 
ful development of many plastic 
products and you can readily ap- 
preciate the benefits of working 
with our organization. The serv- 
ices of the Durez staff are availa- 
ble at all times to you and your 
custom molder. Durez Plastics & 
Chemicals, Inc., 304 Walck Road, 
North Tonawanda, N. Y. 
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PLASTICS THAT FIT THE JOB 
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PARTS FOR ELECTRICAL CONTROLS Throughout the field of small ELECTRICAL APPLIANCE PARTS Produced in ALS1Mac heat resistan: 
electrical contro] equipment ALS1Mac parts are found at key points compounds by die-pressing, these parts find wide acclaim among 
in assemblies. Here again dimensional accuracy, high dielectric appliance manufacturers because of their dependability and uni- 
strength, low porosity and resistance to heat of ArSitMac Ceramic tormity. Ease ot assembly and trouble-free service characteri 
Insulators facilitate compact design and assure dependable operation, AuS1Mac appliance parts. 


TRADE MARK REGISTERED UY” 


* ta 


THREADED CORES Countless combinations for dimension and pitch THERMOCOUPLE INSULATORS Preferred by instrument servicem 
are produced regularly for the electrica] heater industry. Lengths AtSiMac Thermocouple Insulators are uniform, clean-bored am 
up to 24" are common. Resistance to heat at elevated temperatures strong. These simple tubes play a vital part in the contr 

and dimensional uniformity make ALS1Mac Threaded Cores ideally high temperature equipment. A complete line of ball-and-soctt 


suited to straight, sealed units, beads is available. 


CHARACTERISTICS OF 


FOR COMPACT DESIGN, FASE OF ASSEMBLY ALSIMAG INSULATORS 


High Mechanical Streng! 
Permanent Rigidity 


AND DEPENDABLE OPERATION high biatcrc sen 


The ideal electrical properties of AtS1 Mac Insulators, together with high mechanical strength Chemically Inert 


and rigidity, assure compact design and dependable operation. Dimensional accuracy facilitates ont Gectenent 
n : ’ Precision Made of Pure 
assembly. Made of permanent, heat-resisting materials which cannot char, ALSIMAG Insu- Raw Materia's 


lators are economical! because of high speed production methods. Let us prove that ALS1IMaG 


Insulators are best suited to your requirements. 


AMERICAN LAVA CORPORATION e Chattanooga 5, Tennessee | pare 
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When you modernize... 
USE A GEARMOTOR 





+ x 


we 


‘f 
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W.P.B. indicates that we'll all be pushing war 
production for many months. And _then the heat 
goes on reconversion. 

Much of your equipment, running at peak load 
since 1941, probably needs to be replaced or 
modernized. Whichever you need .. . replace- 
ment or modernization ... use a gearmotor when 
the drive requires speed reduction. Here’s why. 

A gearmotor is the most efficient means of 
speed reduction available today. It’s more com- 
pact... lasts longer with less maintenance .. . is 


easier to install ... lower in over-all cost ... and 


PLANTS IN 25 CITIES . 


Westir ghouse 
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OFfr@ms EVERYWHERE 


safer for your employees. These advantages are 
not idle claims . . . for they’ve been proved in 
actual industrial installations. 

Westinghouse offers a complete line of gear- 
motors for any speed reduction application from 
1 to 75 hp. Each unit is specifically designed to 
conform to industry-wide A.G.M.A. standards. 
Each new unit contains many improved exclusive 
design features. Call your nearest Westinghouse 
office for details. Westinghouse Electric & Manu- 


facturing Company, P. O. Box 868, Pittsburgh 30, 


Pennsylvania. J-07227 





Replace Inefficient Hand and Mechanical Operations 


LA 8 8 Memerce 


with 


. JM... 
AIR CYLINDERS 


FOR e PUSHING ¢ PULLING « LIFTING 
HOLDING and OTHER APPLICATION: 








To get fast-acting, convenient power for pushing, pulling, lifting an 
holding operations, replace inefficient hand actuation with 
LOGAN Air Cylinders. Many profitable advantages can be obtaine 


that will increase production in industrial applications of all kind 


The constant power with follow-up assures positive, uniform actuatio! 
Control valves may be located at any convenient point, adjacent or remot 
Important savings in operator time and fatigue will result. In additio 
the use of LOGAN Air Cylinders often permits simplifying the desig 


of a mechanical structure and reducing amount of floor space require 


LOGAN Air Cylinders are available in 7 types of mounting to fit alin 
every requirement; interchangeable end covers permit a wide range | 
combination mountings. Manufactured in sizes from 114" to 24” bo 
with any length of stroke up to 18 feet. Recommended for operati 
at pressures up to 150 p.s.i. 

ENGINEERING ADVICE... 

Write for recommendations on the proper cylinders for your applic 
tions and most effective methods of installation. No obligation. 


USE COMPLETE LOGAN AIR EQUIPMENT... 
For highest efficiency, use Logan equipment throughout in your co 
plete air installations. Logan cylinders, control valves and air access 


ries are designed to work together as a balanced air system 


FREE CATALOGS 
FOR YOU 


Write for complete 

formation on LOG: 

: Air Cylinders, "4 

LOGANSPORT MACHINE CO., INC. LOGANSPORT a die 

nonaeerea ries...a other u4 
in the LOGAN 
which can help 


on 


CHUCKS + CYLINDERS + VALVES * PRESSES * SURE FLOW COOLANT PUMPS 
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ro 24” bo Versatile GENERAL PLATE 
or —_ L A M I N A T E D M E T A L S : . Overlay, precious 
metals, one side 
Can Improve Performance, a ee 
your appli Cut Costs 
ation. 


Whether you're working on products for imme- Base metal, steel, 


in your CO diate use or planning and designing your con- — r a 
air access templated post-war products, General Plate 


am. Laminated Metals... sheet, wire or tube... 
can definitely fit into your product picture. 
These versatile permanently bonded laminations General Plate Laminated Metals are available 
of precious metals to base metals or base to base inlaid or wholly covered in raw stock or fabricated 
metals increase performance and cut costs in such parts. Our engineers will gladly consult with you 
products as electrical equipment, aircraft, radio, on your problems. Write for their services. 
electronic devices, ships, tanks and chemical 


‘apparatus. A few of their advantages are that General Plate Division 


. t t VY _ 2 . 
e for complete they provide better electrical performance, maxi- 


ationon LOG : ur we ' of Metals & Controls Corporation 

se ti rsders, cow mum resistance to corrosio ong » as 

Cyli pec ae ion, long lif and ease of 50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, Ill.) 2635 Page 
eee ‘abrication ... yet they cost but a fraction of the Drive, Altadena, California; Grant Bidg., Rm. 603, Pittsburgh, Pa. 
ysalso 0 COs 2H ]} - 

he LOGAN Cost of solid precious metals. ATTLEBORO, MASSACHUSETTS 


ch can 
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When the armed services needed messware—in mass pro- 
duction quantities and tough enough to stand up under 
the none-too-gentle handling of a KP or galley detail— 
they didn’t have far to look. 

Glass was the logical answer—because of the rugged- 
ness that Corning had learned to put into it. And at 
Corning the right glass was available . . . and the engi- 
neering skill to build and operate the high-speed auto- 
matic machinery to produce the tremendous quantities 
of ware needed. 

In sharp contrast to army messware are the huge glass 
cylinders for blueprint machines around which have 


CYLINDERS TO 


COFFEE CUPS 


rolled the tons upon tons of blueprints for the fighting 
machines of our armed forces. This is a job for skilled 
craftsmen, not for automatic production . . . and a job for 
Pyrex brand Glass No. 774, because the cylinders must 
resist the intense heat of arc lamps and transmit 4 
maximum of light. 

Army messware and blueprint cylinders are just two ol 
the many products made possible by Corning’s engineering 
skill, production facilities, and the thousands of Corning 
glass compositions. They may provide the solution to 
your problem. 

Write Industrial Sales Department PE-4. 


CORNING GLASS WORKS 


CORNING, NEW YORK 


. ya 
cro oF 


~ a ; : 
INDUSTRIAL SALES DEPT., PE+— 
Corning Glass Works, Corning, Ne York 
Please send me a copy of your Bulletin 842 
“Industrial Glass by ¢ orning.” 
Name Title 
Firm 
Street 
City and State 
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LOW-LOSS —pespite HEAT AND HUMIDITY 


BM-16981 is a new phenolic, 
mica-filled molding material with 
extraordinary low-loss character- 
istics under hot, humid condi- 
tions. BM-16981, indeed, retains 
its superior insulation qualities 
after long periods of immersion— 
greatly surpassing in this impor- 
tant respect all other mica-filled 
phenolics tested by the Bakelite 
Laboratories. 

With its extreme resistance to 
water absorption, its excellent di- 
electric properties, and good mold- 
ing qualities, BM-16981 brings you 
the opportunity to improve the 


performance of molded parts in 
applications subjected to heat and 
high humidity. 

Specify BAKELITE molding ma- 
terial BM-16981 for completely 
new measures of service where at- 
mospheric conditions are generally 
unfavorable for electrical insula- 
tion. Department 21 will be glad 
to send you detailed information 
upon request. 


TRADE B) umn 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 


urr) 


30 EAST 42ND STREET, NEW YORK 17, N.Y. 
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OTHER 
TYPICAL 
APPLICATIONS 


LAMINATED 


THERMOPLASTIC 


PHENOLIC 


G-E MYCALEX 


F LAMINATED T 


Roll-neck Bearings Rayon Spinning Bucket Caster Wheel 


(ir | g 


Signal Light Dome Sefety Guard Air Trap For Milking 


G 


Spigot For Milking Machine Control Housing Meter Housing Handwheel 


FZ 











Rs 


End Plate Coil Insulator ~ Relay Insulator Rectifier Vibrator 

















To reach a sound conclusion to your problem in plastics consult the skilled technicians— 
engineers and designers—of the General Electric Company. For advice on the successful 
application of plastics materials using all available processes of manufacture, write 
Section PD-28, General Electric Company, One Plastics Avenue, Pittsfield, Mass., or call 
the General Electric Plastics Divisions’ office nearest you. 


Hear the General Electric radio programs: ‘‘The G-E All-girl Orchestra’’ Sunday 10 P.M. EWT, NBC. “The World 
Today“ news every weekday 6:45 P.M. EWT, CBS. ‘‘G-E House Party’’ every weekday 4:00 P.M. EWT, CBs. 


A G-E PLASTICS TECHNICIAN KNOWS PLASTIC 


Buy War Bounds 


GENERAL @ ELECTRIC 


PD-2 
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5 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef- 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 

Screws — Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 








AVOID UNNECESSARY ASSEMBLY 
DELAYS BY PLANNING 
YOUR FASTENINGS NOW 


““Cold-forging’’— proof #30 
es.more each month 


Forethought, when your product is still in the design 
stage, can mean timely delivery of fastenings for that 
“long planned” fast assembly job. Your early and 
precise choice of fastenings—standard or special— 
may be vital to the fast and exacting assembly job 


required for an advantageous start on postwar pro- 
duction. 


That's where Scovill comes in... our broad experi- 
ence in fastenings and ingenuity in special design 
qualify us as specialists in the fastenings field. Let us 
help you determine the best modern fastenings to use 
—a featured standard fastening or a part especially 
designed to suit your needs. 


The part shown above is one of Scovill’s many spe- 
cial purpose cold-forged items. Our special processing 
of this part meant substantial savings in money —ma- 
terials—motions. Call our Fastenings Expert for as- 
sistance so that you likewise may profit. Call him now. 


Toco)’ s i i Mmmm 0-¥) 10) youn el-J1, (cm @fe) 1-7-0. bs 
WATERVILLE 


SCREW 


prooucts DIVISION 


| AQ 
WATERVILLE 48, CONN. ov) TEL. WaTerRBURY 3-315! 


NEW YORK, Chrysler Building . DETROIT, 714 Fisher Building - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg.» LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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A PARTY TO THE SHOWDOWN 


The War Department's Chemical Warfare 
Service has developed a specific require- 
ment for which Catalin has proven ideally 
suited! Small Catalin jars, ordinarily iden- 
tified as cigarette humidors or cosmetic 
containers offered the design and structural 
form necessary to a newly devised and 
highly effective bombing pattern. 

For the present, fulfillment of this vitally 
important assignment is requiring every 
possible ounce of Catalin’s vast and com- 
plete production. And .. . even though such 
a situation curtails civilian-use Catalin, re- 
member that the end purpose of the task at 
hand will mean a brighter future—sooner! 

So, as Catalin continues to lay these 
needed bomb elements on the line . . . con- 
tinue to lay your Catalin plans on the line, 
too. For this purpose the facilities and coun- 
sel of our technical staff are at your service! 


CATALIN CORPORATION 


ONE PARK AVENUE, NEW YORK 16, N.Y. 


CAST RESINS * LIQUID RESINS 
MOLDING COMPOUNDS 
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\leoa Aluminum Alloys help to make this York 
compressor lightweight and compact. 

The V/W design has the same crank effort 
characteristics as does an “in line” evybinder 
arrangement. The lightweight aluminum pistons 
and connecting rods reduce reciprocating and 
rotating weights and make balancing easier, with 
consequent reduction in vibration. Higher rotative 


speeds are possible, therefore. 
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A prewar refrigeration compressor built by York Ice Machinery 

Corporation. Pistons and connecting rods are Alcoa Aluminum 

permanent mold castings. Suction valves, discharge valve plates 
and cages are also aluminum. 


The aluminum alloy connecting rods serve as 
bearing metal, eliminating the need for bearing 
inserts at the crank and wrist pins. The high 
heat conductivity of the pistons helps to reduce 
compression chamber temperatures. And of great 
importance here, aluminum works well in contact 
with the refrigerant, Freon-12. 

ALUMINUM Company or America, 2193 Gulf 


Building, Pittsburgh 19, Pennsylvania. 


7 pW Megey:\ ALUMINUM 
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The best trained troops require tempering under fire to become 
seasoned fighters. Springs, too, need proper tempering to fit them 
for the rigorous demands of tough fighting mechanisms. Because 
heat-treatment is so vital to spring performance, its selection and 
control come within the realm of our laboratory technicians, with 
automatic regulation that insures parade-ground precision—precise 
action—long service. No guesswork—Barnes-made Springs are 
under strict discipline in every stage of manufacture. They obey 


your orders. 


CONSERVE METAL—DESIGN WISELY 


SWUieI MUN 
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WALLACE BARNES COMPANY frie eonwecticur us & ) 
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THEY ARE INSPIRING new ideas in cosmetics 
container design . .. They are showing the way 
to more economical production ...They are dem- 
onstrating how the inexpensive, expendable cos- 
metics container can be beautiful, smart and 
sales-appealing. 

Lumarith is an old name in the cosmetics in- 
dustry. Recently these versatile materials have 
served as alternates for war-scarce metals in 
many new applications. These newer roles are 
increasing as packaging stylists develop designs 
that take full advantage of Lumarith’s unique 
characteristics of extreme lightness, superb color 
range, transparency and easy moldability. 

The Lumarith molded container carries “light- 


ly’ in the handbag. Its chipproof surface actually 


mproves with handling. The jade-like “feel” is 


Pat. Of. 
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inviting in all seasons. 


Lumarith plastics are adaptable to high-speed, 
multiple-cavity injection molding. Molded sur- 
faces require very little finishing and polishing. 
Intricate designs, raised or impressed lettering 
and close fitting threads are readily molded. The 
toughness of Lumarith provides strength with- 
out bulk and makes thin cross sections practical. 
You are invited to consult the technical staff of 
the pioneer plastics producers for specific infor- 
mation relating to your manufacturing problems. 
Celanese Plastics Corporation, a division of Cel- 
anese Corporation of America, 180 Madison 
Avenue, New York 16, N.Y. 





REG. U. S. PAT. OFF. 


TRACING CLOTH 


- moisture-proofing that makes PHOENIX Tracing Cloth 


resist damp hands and arms. It will even stand up to ten 
minutes immersion in water. That’s why it’s proof against 
moisture ghosts — the ghosts that haunt prints made from 
tracing cloths that show perspiration stains. 


Besides, PHOENIX is smudge ghost-proof. You can use 


harder pencils and still get solid, opaque lines. They'll smudge 
less. 
And erasure ghost-proof too. Erasing leaves less scars on 


PHOENIX. Redrawn pencil lines are smooth. Ink won't feather. 


For the full story and a sample, write on your letterhead to 
Keuffel & Esser Co., Hoboken, N. J. 


KEUFFEL & ESSER CO. 


EST, 1867 


Drafting, Reproduction, Surveying Equipment 
and Materials. Slide Rules. Measuring Tapes. 


* 


+» HOBOKEN « DETROIT 
+» LOS ANGELES « MONTREAL 


CHICAGO « NEW YORK 
$T. LOUIS »« SAN FRANCISCO 
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BRAZING removes an 


obstacle to rapid heat transfer _bilies which could 


been made by other methods. 


Brazing produces excellent joints, speeding up 
chilling and freezing by making it easy for 
heat to get out. Use this process in connection 
with aluminum—a superior heat conductor— 
and you have the answer to many of your 
heat transfer problems. 

Manufacturers of wartime heat exchangers 
discovered this early, using furnace-brazed 


aluminum to obtain highest heat-transfer 


efficiencies. And they made 
extremely complicated assem- 


not have 


Pictured above, you see aluminum tubing 
furnace-brazed to aluminum sheet, much as 
you might assemble a refrigerator evaporator, 
or condenser. Tubing and sheet are bonded 
into a single, solid unit by an aluminum alloy. 

Does this suggest things to you? Alcoa’s 
engineers can help you put your ideas into 
practice. ALUMINUM COMPANY OF AMERICA, 


2193 Gulf Building, Pittsburgh 19, Penna. 


-& ‘egey.\ ALUMINUM 
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of Screws Per Sit 7 


CLUTCH HEAD users have the answer to this question... for that is how they 
measure the economy and efficiency of screw driving on their assembly lines. 


The explanation of this unequalled “‘high-score” driving is simple. It lies in the 
ruggedness and design of the Type ‘‘A”’ Bit. This ruggedness is self-evident and is 
made possible ONLY by the mating design of the Clutch recess. This means 
stamina to stand up through a longer driving spell, free from tool change inter- 
ruptions ... speeding up the production tempo and rolling up the record of thou- 
sand upon thousand of extra screws per bit. 


Note, too, that the driving score of this bit is multiplied time and time again 
because it may be repeatedly restored to original efficiency by a 60-second appli- 
cation of the end surface to a grinding wheel. 


Other special features incorporated in CLUTCH HEAD Screws con- 
tribute importantly to greatcr safety, higher production, and 
lower costs. We invite your personal investigation of these 
and will send you, BY MAIL, package assortment of CLUTCH 
HEAD Screws, sample Type ‘‘A’’ Bit, and illustrated Brochure. 


Being operative with an A ; Note the straight-walled 
ordinary screwdriver or Clutch matched by 
any flat blade of reason- 


straight-sided driver for 
ably accuratewidth, this 


square engagement, elimi- 
1S THE ONLY MODERN SCREW natin§g‘‘ridc-out’’ tendency 


that simplifies your with hazard of slippage as 


‘ ’ 
fiela service problems. Screw? set up by tapered driving. 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO 8 CLEVELAND 2 NEW YORK 7 
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This Mounting: 

W Ball bearing designs need not be compli- 
WV HEN the war is won, ball bearings will help to bring cated to be efficient or capable of long 
sound, simplified design and lower maintenance expense Service with little attention. 

to countless new machines of every kind. This Lathe Pulley mounting merely fol- 


, : ‘ . rs > si > funds sntals of ball bearing 
And on the production lines, ball bearing equipped Se ee 


oes al : ‘ application, yet it assures’ trouble-free 
machines will produce faster, better and at lower cost 


operation at any speeds at which the 
‘or the peace needs of industry, even as they are now machine can be run. And, maintenance is 
setting world records in quantity and quality of goods just about zero. 


‘or war, Note: 1. Machining for pulley bear- 


This 3 , : , : , ings is all from one side. 2. Spacer 
is one of a series of bearing mounting designs. between bearings leaves room for only 


Uthers of the series will be sent upon request. such grease as will actively lubricate. 
No waste. 3. It ts shaped to keep 
grease in good condition and in the 


bearings. 4. Narrow spacers at ends 

of pulley extend well beyond shield 

NEW DEPARTURE notches in bearings—give more efficient 
BA GS closures. 


DEPARTURE -« DIVISION OF GENERAL MOTORS CORPORATION © BRISTOL, CONNECTICUT 
Branches: DETROIT, G. M. Bidg., Trinity 2-4700 ° CHICAGO, 230 N. Michigan Ave., State 5454 ° LOS ANGELES, 5035 Gifford Ave., Kimball 7161 
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Recognize this famous old miller in its modern dress? 

Old-time machinists valued it for the rise-and-fall 
spindle which brought the cutter on a sliding head down 
to the work. This principle was new and basic, and the 
miller enjoyed many years of success. With accelerated pro- 
duction, however, industry demanded greater versatility, 
rigidity and accuracy in its machines. Operating men began 
to label the miller a “has-been”...until Nichols decided 
to mass-precision it. 

The engineering insight of “Accurate” Nichols appraised 
its many advantages and foresaw its almost unlimited pos- 
sibilities for the toolroom as well as the production line. 
Thorough redesign gaye it new purpose and precision 
manufacture gave it the accura y necessary to keep pace 
with mass-production “musts.” 

You'd hardly know the old miller now. The spindle is 
hardened and is equipped with roller or ball-bearings. 
Solid gibs, box-type saddle and head, counter-balanced 


motor drive anc rapid-ac tion rack and pinion saddle motion 


How Vusleeitin put New Purpose 


lara 


have been added...all merged into a compact, multi-pur- 
pose machine tool. 

Today you can see it performing dozens of different high- 
speed machining operations on production lines and tool- 
rooms everywhere...fo tolerances in “tenths.” 

Your engineering and production problems may be far 
afield from machine tools, but Nichols’ ability and manu- 
facturing facilities may put new purpose into one of youl 
reconversion blueprints. 

Nichols-built products draw upon the most advance 
manufacturing techniques and facilities, including lapping: 
grinding, hole locating and sizing, plus precision testing 
methods to affirm their accuracy. 


Put your problem up to “Accurate Nic hols.” 


W.H. NICHOLS & SONS, 48 WOERD AVENUE, WALTHAM 54, MASS. 


cu fefisle 


PRECISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS-PRODUCTION \ 
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Torrington Needle Bearings Help Design 


and Performance of Portable Tools 
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Portable tools must be engineered 
to deliver peak performance on con- 
tinuous, heavy-duty production or 
maintenance work under the ex- 
tremes of service conditions. Typical 
is Black & Decker’s light, compact, 
rugged portable electric sander, 
shown above, widely used for sand- 
ing metal, wood, stone or tile. 


Typical, also, is the fact that 
output shaft uses anti-friction Tor- 
rington Needle Bearings. You'll find 
them on the job cn other Black & 
Decker tools, too...and on the 
tools and machinery of an amazing 
variety of trades and industries. 
That’s because these light, compact 
bearings help simplify design... 


stand up to prolonged usage...are 


1 


easily lubricated... help turn out 
more, better, and faster work. 


In designing or buying tools or 
machinery, it will pay you to have 
clearly in mind the advantages of 
Torrington anti-friction Needle 
Bearings...to know how they can 
help your equipment turn in a better 
job. Torrington’s Needle Bearing 
Catalog No. 30-A is packed with 
data On types, sizes, vaillestanane and 
applications to a wide range of tools 
and machinery. Write for it today. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN. + SOUTH BEND 21, IND. 


New York Boston Philadelphia Detroit Cleveland 
Seattle Chicago Sanfrancisco Los Angeles Toronto 
London, England 
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NORSEPOWE 
PER POUND 


OUTPUT OF THIS 


VICKERS 


AIRCRAFT 


HYDRAULIC 
MOTOR 


PISTON TYPE 
CONSTANT 
DISPLACEMENT 


This Vickers Aircraft Hydraulic Motor weighs only 
6.4 pounds yet it has a normal output rating of 16 
horsepower at 3000 psi and 3750 rpm. 


But a high horsepower/weight ratio is not the only 
advantage of using Vickers Hydraulic Motors for 
delivering rotary mechanical motion on many air- 
craft applications. These hydraulic motors save 
space as well as weight. Starting and stalled torque 
can be higher than operating torque if desired. 
They can be stopped accurately to position . . 

no clutches or brakes are required. They are used 
for dynamic braking and can be stalled for long 
periods without damage. These hydraulic motors 
can be started and stopped at high acceleration 
and deceleration rates due to the very low inertia 


of the moving parts. They cause no radio inter- 
ference. Reversal and accurate control of speed 
are very simply and easily accomplished. 


Whether designed primarily for aircraft work or 
for flexible power transmission and control in indus- 
trial installations, Vickers Piston Type Hydraulic 
Motors are inherently simple and rugged, with 
resulting minimum maintenance; they are easy to 
install and widely adaptable. All of these char- 
acteristics suggest many applications to a wide 
variety of new postwar equipment. 


VICKERS Incorporated - 1400 OAKMAN BLVD. - DETROIT 32, MICHIGAN 


Engineers and Builders of Oil Hydraulic Equipment Since 1921 
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TYPICAL CARBIDE SHAPES 


Effect of Cemented Carbides 
On Product Design 


HARRY CRUMP, Assistant to Vice President 
PAUL MILLER, Development Engineer 


Carboloy Company, Incorporated 


Presenting with examples the many possibilities in the use of cemented carbides for 


improving product design by increasing the life of parts. 


Physical properties and 


methods of attaching carbide parts to base materials are outlined. 


HE of carbides in the 
form of cutting tools and dies 
is largely the result of their ex- 
hardness, 


success 


resistance, and 


These 


wear 


strength. proper- 


ties. combined with the new shapes of 


VE 








1945 


i 





portant, perhaps, 


ting tools. which have been de- 


loped recently, permit enormously in- 


ased speeds when machining all 
is of materials; give longer reten- 

of accuracy; and have greatly 
ered machining costs. Even more 


carbide tools have 
eatly expanded the entire range of 
momically machinable materials. 
se added materials include highly 
isive silicon aluminum alloys, now 
| for pistons; extremely tough cen- 
fugally now used for 
ke drums; cast alloys of cobalt; 
toughest grades of stainless steels; 
igh steels such as cast armor plate; 


cast irons, 
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Fig. 2—The carbide insert for this die 
for deep drawing heavy gage steel gas 
containers weighs 105 I|b., close to pres- 
ent practical weight limit for carbide 


parts. Carbides have proved much 


more economical in such applications. 





extremely tough or abrasive’ non- 
metallics including asbestos compounds 
plastics, and ceramics. Thus the car- 
bides have widened the scope ol produ t 
design ; possibilities. 
The unusual 
combinations thereof, 


carbides to the 


same properties and 
have 


forefront in 


which 
brought 
cutting tools and dies, are bringing 
this metal into rapidly increasing use 
for mechanical parts. In addition, the 
carbides are highly resistant to erosion 
Another 


use of 


and many forms of corrosion, 
factor that the 
carbides in product design is that many 
of the physical properties can be varied 
by modifications 
and methods of producing the carbides, 

Carbide parts are made from metal 
powders by pressing and sintering, 
much the same as in making powder 
pressings of other metals. The powders 


often favors 


in the compositions 
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Roughered surface of tungsten carbide Zt 
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Knucling impression of steel core in low melting ailoy a 


Lincoln Park Manufacturing Company 


Fig. 3—The carbide bushing of this plug gage is joined to the steel core with 
a special alloy which melts at 250 deg. F. It fills the 1/32 to 3/32 in. clearance 
between the two pieces and grips them mechanically. 


may be straight tungsten carbide or 
mixtures of tungsten and_ titanium 
carbides, tungsten and tantalum car- 


bides; or tungsten, tantalum, and titan- 
ium carbides, together with a suitable 
binder. which is usually cobalt. 
There appears to be no theoretical 
limit as to the shape in which carbide 
parts can be produced at a reasonable 
cost. shaping 
be done after pressing and semi-sin- 
tering but before final sintering. Can 
bide metal is available for 
eral use at a cost per pound 1/20th that 
As in new de- 
velopment there do exist. however, at 


Some operations can 


now gen- 


of 15 years ago. any 
least temporary practical commercial 
limits which are determined 
primarily by available press capacity. 
At present. solid carbide metal parts 
with a 100 sq. in. top surface area can 
be formed readily, although the shapes 
oO} such fall 
Maximum 


as to size, 


large parts must within 


an 18-in. circle. 
thickness, 
is limited 
mately 8 in. 

limit, 


limitations. 


practical 
other dimen- 
currently 
The 


considering 


regardless of 
sions, to approxi- 
practical weight 
these dimensional 
is between 100 and 120 Ib. 
At the other dimensional extreme. car- 
bide parts as small as the point of a 
lead pencil are produced to extremely 
close tolerances. 

Within physical 
properties of carbides can be controlled 
by varying the percentages of the vari- 


certain limits. the 


ous ingredients. Thus, all other things 


being equal. increasing the percentage 


percentage of cobalt binder increases 
hardness and compressive strength but 
reduces toughness. Increasing the per- 
and reducing the 
amount of tungsten carbide has the re- 
effect. The ranges of proper- 
ties, as set forth below, cover current 


centage olf binder 


verse 


commercial types of tungsten carbides. 
Although slight variations in powder 
mixtures also effect 
mechanical properties. they can be held 
close enough to make deviations from 


and processing 


desired properties negligible. 
Physical Properties 


At normal temperatures the hardness 
of tungsten carbides is somewhat less 
than that of diamond, about equal to 
that of silicon carbide. and greater than 


that of such 


abrasives as aluminum 


oxide, Penetration hardness is 85 to 
93 Rockwell A using a 60-kg. load. 
\brasive or scratch resistance ranges 


between 9 and 10 on Moh’s scale. 
At a of 1,550 deg. F., 
tungsten carbide has a hardness about 


temperature 


equal to that of high-carbon tool steel 
at 650 deg. F 
825 deg. F. 
ot carbides, 


or high-speed steel at 
This high “red hardness” 
in conjunction with a new 


conception of tool and machine de- - 
sign, has made possible the milling 


of steels with carbide tipped tools at 
speeds sometimes exceeding 500 sur- 
face ft. per min. and of aluminum at 
speeds upwards of 12.000 surface feet 
per minute. 


600.000 to 900,000 lb. per sq. in. 

Impact strength, obtained from %4- 
in. square specimen, unnotched, ranges 
from 0.40 to 1.75 ft. lb. on Charpy 
machine. 

Thermal expansion averages about 
half that of steels. Coefficient of 
linear expansion at 68 to 1,290 deg. 
F. is between 2.8 and 4.2x10° for differ- 
ent carbides. 

Specific gravity of cemented carbides 
varies with composition. Both tungsten 
and tantalum carbides are much heavier 


than the binder materials generally 
used. A cemented carbide containing 


20 percent cobalt binder averages 13.55 
while one wita 3 percent cobalt binder 
averages 15.25 specific gravity. 

Tungsten carbides are only slightly 
magnetic. as contributed by the cobalt 
in the binder. 


Methods of Attachment 


Cemented carbides have been ap- 
plied mostly for wear resistance by 
brazing a comparatively small “insert” 
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Fig. 4—Carbide plates sometimes can 
be attached by means of screws or 
bolts. Such attachments reduce the 
“wear surface” by the area of the 












































of tungsten carbide and decreasing the Compressive strength varies from holes for screw or bolt heads. 
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Fig. 5—Many forms of clamps can be used to attach carbide inserts. In the above assembly clamping 
action depends on the beveled ends of the carbide insert and recess. 
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Quick replacement is possible. 
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such as a plate, liner, sleeve, bushing, 
or shoe to.a steel shank or base, which 
may be flat or recessed to receive the 
insert, at the point or points where 
wear is to be prevented. The usual 
brazing materials are silver solder or 
copper. 


Where brazing cannot be used be- 
cause of high brazing temperature, 
strains set up, design considerations, 
or other reasons, the following methods 
of attachment can be used, depending 
upon the conditions of production and 
service that are involved. 


SHRINKING OR PRESSING carbide inserts 
into a metal base is often satisfactory 
for round pieces but less practical for 
rectangular inserts. Low thermal ex- 
pansion of carbides usually makes 
it more practical to heat the base metal 


than to freeze the carbide insert. 


CEMENTING is usually satisfactory for 
attaching carbide inserts to wood or 
plastic bases, or other materials that 


cannot be brazed readily. <A_ vinyl 


resin plastic bond gives about the same 
order of strength as the average solder 
when applied on the bottom and sides 
of the recess. 


Sort SOLDERS have proved satisfactory 
when the temperature of operation is 
not too high. They are economical and 
easy to apply, although most grades of 
carbides should be nickel plated so that 
the metal will “take” the solder. 


LOW MELTING POINT ALLOYS are prac- 
tical in some instances where even the 
low heat of soldering may injure the 
part. The carbide plug gaye shown in 


Fig. 3 is so made. 


SCREW OR BOLT ATTACH MENT, illustrated 
in Fig. 4, reduces the “wear surface” 
by the area of the holes. Screw holes 
must be put in carbides before sintering 
since it is not yet practical to thread 
carbide. Screw threads can be made 
of a coil of wire brazed in place and 
tapping to form threads. When 
screws or bolts are used. the fit between 
carbide and base material should be 





Fig. 6—In this tabulating machine 
printer, wear of only 0.003 in. on the 
“throat block” disrupts operation of 
the whole machine by permitting pas- 
sage of more than one card. Wear 
produced by the “soft”? paper cards 
necessitated every 30 
days. When blocks were tipped with 
carbide, no sign of wear could be de- 
tected at the end of 6 months. 


replacement 


Fig. 7 (Right)—Carbide roll used in 


steady-rest and guide fixture for long 
work pieces on automatic screw ma- 
chines where uniformity of wear is 
vi 


Service life was said to be in- 
cr ised 400 times. Rolls withstand ac- 
ci’ental shock of shearing through bar. 
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close to prevent internal strains when 
non-uniform loading results from tight- 
ening. 


CLAMPS 
ties. Fig. 


have many design possibili- 
5 is only one example. 


Wear Resistance 


There are no recognized tests that 
ceive numerical values of wear resist- 
ance or that are applicable to the in- 
numerable different conditions under 
which wear takes place. A more defi- 
nite picture of the wear resistance of 
tungsten carbides as compared to other 
materials subjected to the same con- 
ditions is obtained by comparisons of 
performance. The examples given be- 
low are arranged for convenience into 
four general types of Mild 
wear con- 
complicated by 
factors such as corrosive conditions, 


service: 
conditions, 
ditions, 


wear extreme 


wear other 
and wear under pressure. These case 
histories from different fields of appli- 
cation are cited to serve as guide posts 
to design engineers in using the various 
properties of carbide metal in design- 
ing new, or improving old, products. 

The advantages of carbide metal in 
resisting wear are not limited to applica- 
tions where conditions are severe. In 
some instances, wear of a few thou- 
sandths of an inch has serious conse- 
quences. Both small inserts or tips 
and solid parts of carbide metal are 
used in this class of service. Examples 
include gages and gage support mount- 
ing fixtures, where the metal’s ability 
to take and retain a surface finish of a 
high degree of smoothness is also valu- 
able. 

Another excellent example where a 
slight degree of wear at a vital point 
destroys the accuracy of the entire 
machine is in the throat block of the 
tabulating machine printer, shown in 
Fig. 6. Here, wear is produced by 
paper cards, a “soft” material. 


Bearings are another example of 
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mild wear conditions. Cemented car- 
hides are being used for bearing sleeves 
and facings. In one plant, sleeve type 
carbide bearings were substituted for 
hardened chrome steel ball bearings 
that lasted only three weeks in portable 
flexible-shaft grinders operating 16 hr. 
a day at 10.000 to 15.000 r.p.m. The 
shafts are also bushed with a slightly 
different grade of carbide. Thus both 
bearing surfaces are of solid carbide. 
When last checked the carbide bearings 
had been operating satisfactorily for 
more than eight months. The success- 
ful use of cemented carbide in this 
application is of course at variance 
with the accepted concept of bearing 
design, that one metal should be con- 
Here 
both surfaces are extremely hard. 
Burnishing wheels used to impart a 
fine finish to instrument 
parts as small as 0.004 to 0.005 in. dia. 
consist of 1 to 3-in. dia. wheels with 
carbide rims 14 to %e In. wide, into 
which thousands of minute teeth have 
been produced by an abrasive wheel. 


siderably softer than the other. 


watch and 


Some other typical applications of 


cemented carbides where the wear is 
relatively mild are lathe ways. lathe 
and grinder centers, lathe work and 
follow rests. 


Extreme Wear Conditions 


Carbides are particularly effective in 
minimizing the effects of wear under 
which may be 
by abrasives and 
by concentration of wear or friction by 


extreme conditions, 


caused in two ways: 


relatively soft materials. In both types 
of service carbides are being used in 
the form of complete parts, as inserts in 
parts. and as specially designed smaller 
parts included in large assemblies. 
Carbide parts are usually designed and 
placed in such a manner that they will 
bear the entire brunt of the wearing 
action, thereby making it possible to 
construct the remainder of the assem- 
bly of less costly material. 

steel knives on 
sewing machines used to make camou- 


For example, tool 


age netting, a tough, highly abrasive 
fabric that is chemically treated. wore 
away almost immediately after installa- 
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tion. When solid carbide knives of 
identical design were substituted they 
functioned for days without noticeable 
dullness. 

Another application, which is repre- 
sentative of conditions where wear is 
severe and concentrated, is the guides 
on machines for winding Nicrome wire 
on electric resistor tubes. On these 
machines carbide guides and wear parts 
increased the operating time between 
shut-downs from one day to several 
months. Such guides have also proved 
valuable on fishing rods, wire stranding 
machines, and textile machines. 

Other typical applications are parts 
for grinders used on paint pigments 
and other materials, brick 
mold liners. and core box feet. Figs. 
8. 9 and 10 show some examples of 
parts for extreme wear. 


abrasive 


Wear Complicated by Other 
Factors 


Frequently parts exposed to wear are 
subjected also to other conditions that 


tend to accelerate wear. Here the com- 


| Fig. 8—U se of small carbide inserts at critical points gives light, “‘soft’’ 


metal parts the wear resistance of a “hard” metal. Life of aluminum 


core boxes was increased from 1,500 to 9,000 cores between overhauls 


guides, to the bottoms to take the abrading action of the sand. 


by brazing carbide rings, which were originally intended for fish rod 





| 

| high speeds on wire stranding machines. 

| economical to make the entire part of carbide than to attach an insert 
| 


Fig. 9—An example of extreme wear conditions of a localized rather 
than a general nature. Strands of fine wire pass through these rings at 


In this instance it is more 


to the steel ring. Down time of stranding machine for ring replacement 
is said to have been reduced to 1 percent of that required when chrome 
plated or hardened tool steel rings were used. 


Fig. 10—Carbide guides taking the concentrated wear produced by 
soft materials like rayon thread passing through guides at fairly high 
speeds outlast hardened and chrome plated steel rings many times. 
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bination of high hardness, strength, re- 
sistance to certain types of corrosive 
materials, along with wear resistance, 
has served to prolong the life of equip- 
ment. Among parts for which carbide 
metal has been used in this type of 
service are valve seats, valves and 
nozzles of many types. 

Regulating valves for molten alumi- 
num were rendered useless so quickly 
that the problem was subjected to in- 
tensive investigation. As a result the 
valves for this extremely corrosive and 
erosive service are now made of carbide 
and are reported to be lasting at least 
150 times longer than the heat resisting 
valves previously used, 

Spray nozzles for dehydrating fruit 
juices were made of carbide after 
stainless steel, hardened tool steel, and 
even chrome plated brass had been 
tried. Under this corrosive condition 
life expectancy is reported to have in- 
creased at least 100-fold. Other cor- 
rosive conditions are also being with- 
stood by carbide spray nozzles or valves 


for milk, liquid cement, blood, am- 
monia, and fire-fighting equipment. Figs. 
11 to 13 show some other types of 
carbide nozzles and valves now in use. 


W ear Under Pressure 


Wherever wear resistant parts are 
subjected to heavy loads, carbides are 
particularly applicable because of their 
strength and extreme hardness. The 
forms that carbide parts may assume 
for such duty are of wide variety. 
Brinell balls of tungsten carbide are 
not only giving longer service ‘than 
steel balls, but also truer readings be- 
cause their hardness and compressive 
strength exceeds that of the hardest 
steels on which they are used. 

Ball bearings have been made of 
carbide experimentally. Preliminary 
indications are that they will outlast 
chrome steel balls many times under 
certain service conditions, it is reported. 
Carbide balls are now being used suc- 
cessfully for supporting heavy moving 





Fig. 1I—Excessive erosive wear, as in nozzles for spray painting, can be pre- 
vented by using carbide for the nozzles. This problem was particularly trouble- 
some with equipment used for marking lanes on streets and highways because 


of the abrasive silica in the paint. 
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tables on such machine tools as large 
planers and grinders. Both compres- 
sive strength and abrasion resistance are 
essential for this service. 

Cutting tools and tools for prepar- 
ing surfaces for metallizing are parts 
that must withstand this class of service. 
Fig. 14 shows a related application. 

Although the economies of incorpo- 
rating carbides into product design are 
not easily evaluated, it can be stated 
safely that the initial cost is now fre- 
quently of littke moment when com- 
pared with advantages obtainable. Pro- 
tective inserts are giving way in some 
instances to whole parts made of the 
material as a result of greatly decreased 
costs of material in the past 15 years. 





Thermometer tube 
Arawn by hand. See arrow 
along sharp edge of 
carboloy .. 









-- Carboloy rests 
on block on bench 








Fig. 14—Freezing and boiling point 
marks on glass thermometer tubes 
were once made with special files and 
later with razor blades, which were bet- 
ter but lasted only a few minutes. Now 
the thermometer tube is drawn along a 
section of carbide, ground to a fine 
edge. This makes a finer, smoother 
line than either files or razor blades 
and lasts for weeks instead of minutes. 
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12 (Left)—Carbide needle and nozzle for this lacquer spray gun, subject to erosive wear, increased life from 800 
maximum to as long as two years of almost continuous 24-hours-per-day operation. 
ll pumps are subjected to severe erosion when the oil and water contains sand. Carbide ball and valve seat inserts 
sed the operating hours of pumping equipment. 
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Fig. 13 (Right )—Valves for 
















Fatigue Failure in Shear Panels 
Of Aluminum and Magnesium Alloys 





E. R. SCHENKEL 


Development Test Engineer 
Consolidated Vultee Aircraft Corporation 





A comparison of the shear fatigue life of aluminum and magnesium alloy panels 
fabricated with various types of rivets used by the aircraft industry. Results are 
presented in chart form to allow the designer to evaluate quickly the fatigue 


characteristics of these rivet and alloy combinations in certain applications. 





T IS necessary to use the proper To establish data for the design of when used in the form of reinforcement 
working stress when designing shear panels of adequate fatigue strips in conjunction with machine 
shear panels to be made of thin strength, a series of tests was insti- countersunk rivets and the effect of im. 

light alloy sheet because of the rather tuted by engineers of the Consolidated properly driven rivets. Metlbond and 

brittle nature of the material and the Vultee Aircraft Corporation. The test four rivet types, NACA countersunk, 
high stress concentrations developed program was set up to obtain specific flush dimple, machine countersunk and 
by notches, scratches and similar con- fatigue data on the characteristics of | round head, were tested in combination 











ditions. The specific working stress will various types of riveting, the accept- with various magnesium and aluminum 
vary with the particular alloys used ability of different magnesium alloy alloy sheets varying in gage from 0.010 
and also with the type of joint construc- sheets. comparison of 24STAL and _ in. to 0.040 in. 

tion, such as round-head rivets, counter- XB75STAL aluminum sheets. character- The test program required that the 





sunk rivets, dimpled rivets and Metbond. istics of Metlbond joints, Metlbond procedure simulate actual aircraft con- 









Fig. 1—Test pieces consist of a fabricated shear panel fastened to a shear resistant torque 
box. Design of removable shear panels is shown at (A) and design of the torque box, (B). 
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Fig. 2 


— Method of 


mounting 


strain gage on the test piece to 


ditions of structure and loading and 
thus furnish a means to evaluate rela- 
tively the fatigue data obtained. The 
apparatus was designed to be vibrated 
at the natural frequency of the test 
piece, and to produce a reversing shear 
load that would be uniform throughout 
the panel. 

Test were of two designs. 
Both designs consisted of a torque box 
to which the shear fatigue test panels 
were either riveted or bolted. The de- 
sign with bolted or interchangeable 


pieces 


panels was used for all tests of mate- 
rial and rivet combinations. The design 
having panels riveted to the torque box 
was used for special tests where inter- 
changeability of the panels was not 
desirable. 

The test apparatus was suspended 
by a cable at the center line of rotation 
of the test piece. Two steel channels 
were fastened to the test piece and a 
mechanical vibrator attached to one end 
of the lower channel to produce the de- 
sired load moment arm. Weight slugs 


Suspension cable 
Upper channel 


Vibrator 
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WITH VARIOUS METHOOS OF JOINING 


witht 
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were bolted to the ends of the chan- 
nels for balancing the test apparatus 
about the axis of the test piece. 

The vibrator, driven by a variable- 
speed electric motor through a flexible 
shaft drive, consists of double counter- 
rotating masses so phased as to pro- 
duce 
This property of 
producing a force output proportional 
to the square of its driven speed or fre- 
quency. As the natural 
the mass is influenced by the material 
and rigidity of the individual test 
pieces, exact loading of each panel was 
obtained the vibrator 
speed or frequency on the upslope of 
the natural resonance curve of the test 
piece. 


periodic translational impulses. 


unit has the basic 


resonance of 


by controlling 


Electric strain gages were bonded at 
15 deg 


webs of 


angles to the shear resistance 
the torque 
were observed 


strains 
recording 


box, and 
on a Brush 
This method assured 
constant loading on the shear panels 
throughout the test, and at all times 
indicated a uniform harmonic motion. 

\s might be expected, the test results 
indicate a superiority for the round 
head For the flush type of 
riveting in magnesium alloy sheet, the 
N.A.C.A. rivets were superior. When 
reinforcements strips were bonded to 
the area at the rivet lines, the fatigue 
life of machine countersunk rivets was 
increased and the reinforcement strips 
were found to stay tight until failure 
occurred. 


Observation of the test panels, while 


oscillograph. 


rivets, 





being fatigued, showed movement be- 
tween sheet and rivets, at the start of 
test, when machine countersunk 
rivets were As the test pro- 
cressed, a rapid increase in deflection 
was observed, and as this became acute, 
impact loadings of 


the 


used. 


some magnitude 
doubtlessly were applied to the joints. 
This condition was assumed to be the 
cause of premature rivet failures, and 
is characteristic of machine counter- 
sunk riveted joints in thin sheets. 
Since shop personnel tend to over- 
countersink, it decided to check 
panels having raised or sunken rivet- 
heads. 


wads 


Two identical shear panels were 
fabricated with countersunk 
one panel having the rivet heads 
raised 0.002 to 0.006 in. above the sheet. 
the other having the rivet heads 0.002 
to 0.006 the 
sheet. Failure of both shear panels oc- 
curred in the rivets but the panel, fab 
ricated with the raised rivet heads. had 
four times the shear fatigue life of the 
panel with the sunken rivets. 
Fabrication of the test panels was 
controlled with considerable care, but 
certain inconsistencies 


machine 
rivets: 


in. below the surface of 


occurred and 
some panel sheets were noticeably loose 
and exhibited an oil-can effect. All 
panels having loose sheets exhibited a 
decided decrease in fatigue life when 
compared to similar panels with tight 
sheets. This lower fatigue life was 
probably caused by the combination of 
bending stresses with pure shear load- 
ing. 


Care was taken to discontinue all tests 


only after a decided and comparabk 
failure was observed. 
a small crack, 


local 


early in 


In some instances 
believed to have resulted 
from a stress concentration, was 
test of an ind 


vidual panel. This was not consider 


observed the 
to be a failure until the comparab! 
condition of failure was attained. 

Without when 
failures in riveted specimens occurred, 
cracks emanated either from the rive! 
holes or, in the case of dimpled sheets, 


an exception, sheet 


Fig. 4—Characteristic shear panel fail 


ure of machine countersunk rive 
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Fig. 5—Fatigue failure of magnesium alloy sheets indicating the rather complete failure resulting from 


cracks starting at the rivets. 
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This brittle characteristic is most pronounced in high strength sheets. 
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Fig. 6—Types of improperly driven rivets used in test panel to determine their effect upon fatigue failure. 


irom the periphery of the dimples. 
Certain magnesium alloys, upon first 
formation of a sheet crack, rapidly pro- 
duced extensive fissures. 

Improperly driven rivets were tested 
by {fabricating two identical test speci- 
mens in which the panels were riveted 
to the torque box and three improperly 
driven rivets were located between 
groups of two good rivets. Improperly 
driven rivets were of seven different 
types. 

In one test specimen all improperly 
driven rivets were drilled out and re- 
placed with good rivets. The two specij- 
mens were then tested under identical 
tions, and when rivets failed they 
replaced and the test continued 


cor 
wer 


d,, . P mal 
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until a sheet failure occurred. Results 
indicated that the specimen containing 
improperly driven rivets was superior 
in fatigue to the specimen in which im- 
properly driven rivets had been re- 
placed. Rivets of the swelled type 
were found to have the least desirable 
fatigue characteristics. 

Maximum fatigue life can be ob- 
tained in fabricated structures when 
care is taken in the selection of material 
and type of rivet. Careful control of 
fabrication is also important as loose 
panels, exhibiting an oil-can effect, have 
lower fatigue life than tight panels of 
identical designs. Improperly driven 
rivets do not affect fatigue life when 
compared to improperly driven rivets 


that have been replaced with correctly 
driven rivets. 

When comparing equal gages of ma- 
terial, it was found that the aluminum 
alloy sheets are generally superior in 
fatigue to the magnesium alloy sheets. 
The designer must therefore consider 
this item when attempting to save 
weight by using a lower density mate- 
rial in locations subject to vibration. 
The high strength magnesium alloy 
sheets exhibit a somewhat brittle frac- 
ture rather than a progressive one, espe- 
cially when flush type riveting is used. 
Round head rivets gave the maximum 
fatigue life, while the N.A.C.A. counter- 
sunk type appears to be superior when 
flush type riveting is necessary. 
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ontrol Systems 


And Mechanisms in the Constellation 


Significant design features, including power plant mounting, alighting gear con- 
structional details, and flap-actuating mechanisms of this new, high-performance 
passenger plane were presented in the March issue. The elevator control system, 
hydraulic system, braking control, temperature control and air conditioning 


arrangements are analyzed and illustrated on this and the following pages. 


Elevator trim-tabs are controlled by two whieels, one 





Wing flap lever Paw/ spacer on each side of the pilot’s control stand. The wheels drive HR | 
Comtréd whee! a drum in the, tab control unit. A cable system connects = 

the drum in the control unit to a similar drum in each o! 
Screw guide ead, the tab operating units, which are located in the stabilize! 
ies : The cable-operated drum in each operating unit drives two 
Cat at a actuating-screws which connect to the tab-actuating link 
arur rae ae age. The actuating linkage is arranged so that elevator 
seals Gear sha motion causes the tab deflection to change, reducing the 
Wash control force necessary to move the elevator especially wit! 

Searing ve ae the boosters turned off. 
pope Naseer Oe The elevator tab-control mechanism is located in the 
a. pilot’s control stand. Control wheels on the right and left 
side of the pilot’s stand are directly connected to a cable 
ring drum in the stand by a hexagonal shaft which is al® 
said common to the engine control quadrant levers. A dial 
, driven by the drum shaft through gears, indicates relative 
ss position of tabs. Three turns of the tab control wheel 

give full tab deflection in each direction. 

a When the drum is rotated in eifher direction, the intern® 
note thread moves the drum screw in or out of the drum. The 
screw guides prevent the drum screw from rotating. There 
ELEVATOR TAB CONTROL are stop-lugs on both ends of the drum screw which engagé 
MECHANISM the stop pin in the drum on the “down” tab and the sto! 

pawl on the “up” tab. 
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RUDDER FLIGHT STATION 
CONTROL MECHANISM 
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~ —~ Keelson 











Rudder flight station mechanism. 
Rudder pedals operate both the rudders 
and the alighting gear brakes. The pedals 
are pivoted on levers which extend up 
through slots in the flight station floor. 
The front end of each pedal is connected 
to the brake-valve linkage so that brakes 
are applied by pressing down on the toe of 
the pedal. The bottom ends of the rudder- 
pedal levers are pivoted on_ bearings 
mounted on flight station keelsons. The 
pedal levers are connected to a rudder- 
pedal arm through a ratchet and pawl by 
means of which the pedals can be adjusted. 
The rudder-pedal arms are connected by 
links to a flight-station torque-tube which 
connects the pilot’s and co-pilot’s rudde1 
controls. A walking beam on the torque- 
tube has a pulley at each end around 
which the rudder cables pass. 
Adjustable stops limit the walking-beam 
travel to 41 deg. in each direction 


control 


Cable tension regulators installed in 
the aileron,- elevator, and rudder contro] 
system, maintain approximately constant 


cable tension regardless of temperature 


changes. The “control-surface” ends of 
the cables are attached to a wrist-plate 
which yoke. The yoke is 
spring-loaded to the frame of the tension 
regulator springs. 
These springs determine the cable tension 
as long as the control surfaces are not 


being moved and the cable loads in the 


pivots on a 


by two compression 
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system are equal. When the flight station controls are 
moved to a point where air-loads on the surfaces are no 
longer balanced, the unequal cable loads produced rotate 
the wrist-plate slightly. The rotation of the wrist-plate 
pushes two brake shoes against two sets of leaves, located 
at each side of the regulator unit. Alternate leaves in each 
set are connected to the movable yoke. The remaining 
leaves are connected to the frame of the regulator which is 
attached to the airplane structure. The pressure of brake 
shoes on the leaves, caused by the wrist-plate rotation, 
prevents motion between the movable and stationary leaves. 
Therefore, the ends of the cables are held stationary with 
respect to the airplane structure and the cable system 
operates in the normal manner. When the flight station 
controls are released, the cable loads on each side of the 
system become equal, and the wrist-plate returns to center 
position, releasing the force on the brake shoes. The 
movable leaves are then free to move and the springs in 
the regulator determine the cable tension. The regulator can 


Lwbhricate 






installa tion 
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CABLE SEALS 


Pressurized 
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Bulkhead 


Rubber-grommet cable-seals prevent loss of cabin 
pressure wherever cables are routed through pressure bulk- 
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be disassembled for inspection when necessary to determine heads. The cables are lubricated where they pass through 
if corrosion, scoring and excessive wear have occurred. the seals. Seals are assembled with clips. 
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GS Sump tank (cabin) pressure 





COLOR CODE REF. PART 
GQ = Primary system pressure 1 Secondary system pump 
Gwe OPrimary system return 2 Suction shut-off valve (manual) 
© HR Secondary system pressure 3 Solenoid three-way valve 
SEMEN Secondary system return + Pressure warning switch 


Suction shut-off valve (solenoid) 


POWER SYSTEM 


Sump tank 


a a 


Autopilot restrictor valve 


Cc & 


Emergency hand pump 


10 Brake selector valve 


11 Check valves 
12 Emergency filler pump 


Hand pump suction selector valve 13 


Alighting gear selector valve 


14 Tail bumper compensater 
15 Check valve 
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Hydraulic power js generated by four engine-driven 
piston-type variable-displacement pumps which circulate 
fluid at pressures up to 1,700 lb. per sq. in. Auxiliary power 
is supplied to the elevator and rudder surface-control booster 
by an electric motor-driven pump, and a hand pump pro- 
vides emergency power to extend the alighting gear. 

The engine-driven pumps are mounted one on each 
engine-accessory-drive housing. The two left-hand engines 
drive the “primary” pumps and the two right-hand engines 
drive the “secondary” pumps. Fluid is supplied to the 
pumps from separate compartments within the same reservoir. 
Whenever the primary pumps fail to generate pressure 
within 200 lb. per sq. in. of that delivered by the secondary 
pumps, the delivery from the secondary pumps to the 
secondary circuit is restricted and a portion or all of the 
secondary-pump capacity is directed into the primary circuit 
through a crossover check valve. A pressure-warning-light 
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Hydraulic fluid is stored in a two-compartment reservoir 
located near the leading edge of the left-hand wing center 
section. Primary fluid is withdrawn from and returned to 
one compartment and secondary fluid is withdrawn from 
and returned to the other copartment. When the crossover 
check valve is open, all fluid is returned to the secondary 
fluid compartment. 

The main reservoir is pressurized by an aspirator which 
receives fluid pressure from a connection to the primary- 
circuit pressure line. The aspirator, by jet action, draws air 
and fluid from a return sump tank and discharges into the 
main reservoir. The addition of air increases the pressure 
within the main reservoir. A relief valve located in the reser- 
voir filler cap limits the pressure in the reservoir to approxi- 
mately 25 lb. per sq. in. Fluid can be added to the main 
reservoir if necessary during flight, from an auxiliary fluid 
container, by means of a wobble pamp and flexible hose. 


bin switch closes at 1,325--50 lb. per sq. in. pressure and opens Paper-type filters are provided in the system to remove dirt 
ilk- at 1,450-++50 lb. per sq. in. is installed in each pressure line. and fine particles of metal. (continued on next page) 
ugh 
. Schematic layout of hydraulic power system is shown at lower left. Location 
of units in relative positions on plane is shown below. Pressure and return “ 
lines, and primary and secondary systems are distinguished by color-coding. : 
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REF. PART 
16 System relief valve 21 = Main filter 
17 Restriction contro! valve 22 Autopilot pressure reducing valve 
18 Aspirator filter 23 Steer caster valve 
19 Crose-over check valve 24 = Tail bumper shut-off valve 
20 Check-valve 25 Check valve 
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PRIMARY CIRCUIT RETURN 





26 = Aspirator 


27 System pressure transmitter 31 Ground test suction valve 
28 Return change-over valve 32 Primary system pump 

29 Main reservoir 33 Check valve 

30 Ground test pressure check valve 34 Check valve 
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Brakes attached to the main-gear wheels are normally 
pressurized by the secondary pumping system. However, 
there is an emergency system which is supplied by five-inch 
hydraulic accumulators. 

Depressing the toes of the rudder pedals operates dual 
brake valves which direct hydraulic pressure fluid through 
small accumulators to shuttle valves and to the brakes. 
Either the normal or the emergency brake valves and lines 
are used, depending upon the setting of a selector valve 
located in the pilot’s control stand. The small spring-loaded 
accumulators absorb fluid displaced by the action of the 
unused control valves, and prevent locking of the brake 
pedals. The shuttle valves prevent fluid from passing back 
through the inactive line. 

The two 5 in. accumulators provide fluid pressure for 
parking or emergency braking. 


600 lb. per sq. in. 


They are precharged with 
air pressure and are hydraulically 
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charged with secondary pressure or emergency hand-pump 
pressure when the selector valve is in the emergency position. 
A gage in the accumulator lines indicates the accumulator 
pressure. 

The brake selector valve has three cam-actuated, spring: 
loaded poppet valves. In the normal brake position tht 
brake valves are connected to system pressure and to hand 
pump pressure. In the emergency-brake position the syste 
and hand-pump pressures are connected to the accumulators 
and to the brake valves. 

The brake control valve has two identical valve assemblies 
within a single body. One valve regulates normal pressure 
and the other valve regulates emergency pressure. A valve 
sleeve, centered between two springs, controls the amount 0! 
pressure fluid entering the brake lines and relieves pressure 
to the return line as required to maintain a force on the 
brake which is proportional to that applied to the pedals. 
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Unit-type and continuous-type fire detectors are _fire-warning-light, located on the front windshield frame, is 
provided in the nacelles to detect fires in the power plant. actuated by a relay whenever any fire detector is actuated. 
Additional unit detectors are provided near each cabin Two warning lights, located on the air conditioning panel in 
heater. Eight warning lights, for power-plant fire warning, the cabin, are provided for cabin-heater-duct fire detection. 
are located on the flight engineer’s upper electrical panel. The unit-type fire detector completes the circuit to ground 
The four top lights are lighted by the unit detectors, while when the temperature of the sensitive element is greater than 
the lower four are lighted by the continuous detectors. A 177 deg. C. (350 deg. F.). It resets automatically upon cool- 
test switch for these lights is located to the left of the lights. ing below this temperature. Detectors are mounted on the aft 
The circuit breaker is adjacent to the light bank. A master face of fire seal to detect fire occurring in the power plant. 
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Cabin pressure-conutrol unit. When 
the control unit is set for “automatic” oper- 
ation, two beam valves in the unit control 
the cabin pressure-control valves. The 
cabin-altitude beam valve maintains the 
cabin pressure (altitude) at any desired 
preset valve, and the rate-control beam 
valve limits the rate of change of cabin 
pressure to any desired present maximum. 

The cabin altitude control consists of a 
knob and a graduated dial for setting the 
desired cabin pressure (altitude). Rotation 
of the knob actuates a jackscrew attached 
to one side of a sealed bellows which is 
sensitive to pressure (altitude) changes. 
The other side of the bellows is attached to 
the linkage which moves the balanced beam 
valve. This beam valve controls the 
vacuum that is applied to the pressure con- 
trol valves in response to pressure changes 
on the bellows. 

For example. a decrease in cabin pres- 
sure (increase in altitude) permits the 
bellows to expand, thus causing the valve 
to move down restricting the port to the 


pressure-control valve. This reduces the 
vacuum applied to the “opening” side of 
the pressure-control valve control-piston 


and causes the pressure-control valve to 
close. If the decrease in cabin pressure is 
sreat enough to cause the altitude beam 
valve to move all the way down, the beam 
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valve closes the vacuum port to the low-pressure warning- 
light switch. The pressure switch then closes, turning on the 
warning light. 

The cabin rate (pressure change) control consists of a 
diaphragm linked to the balanced beam valve. This beam 
valve throttles the vacuum being applied to the cabin-pres- 
sure-control-valve control-piston during changes in cabin 
pressure (altitude). One side of the rate contro] diaphragm 
is open to cabin pressure while the other side is open to cabin 
pressure through an adjustable rate-control bleed valve. A 
capacitor tank provides the proper volume to the bleed-valve 
side of the diaphragm. Pressure on the cabin side of the 
diaphragm changes more quickly than pressure on the bleed- 
valve side of the diaphragm. This difference in pressure 
causes the diaphragm to deflect, thus moving the rate- 
control beam valve across the port to pressure-control valves. 

The pressure-control valve selector knob actuates a plug 


valve set into the passage between the altitude beam valve 
and the rate-beam valve chamber. Turning this knob to 
“open” shuts the altitude control out of the circuit and at 
the same time opens the rate-control chamber to pressure 
regulator vacuum. In this manner control over rate-ol- 
change of cabin pressure is still maintained. Turning the 
selector knob to “close” shuts off all vacuum to the pressure 
control valves, thus causing the valves to close. However, 
if pressure* within the cabin increases too rapidly, the rate 
beam-valye+will move up until the lower edge of the beam 
valve uncovers the port connecting to the vacuum-pressure 
regulator. This action opens the pressure-contro] valves 
until the rate 6f cabin pressure change is that called for by 
the rate-control bleed valve. Cabin altimeter, rate-of-climb 
indicator, cabin temperature indicator, differential pressure 
suction gage and cabin pressure control unit are centrally 
located at flight engineer's station. 
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Automatic and manual control of the heat delivered 
to the airplane interior is by an electrical system having 
cabin master-thermostat, anticipating thermostats, control 
motors, and switchs. 

Cabin air is obtained from a scoop in the leading edge of 
each wing and ducted to the engine-driven cabin super- 
charger, to the internal-combustion heaters, to the after- 
cooler or its bypass duct, and thence to the cabin-air 
distribution system, 

lhe temperature-control system maintains a desired cabin 
temperature by regulating the amount of heat delivered by 
the heaters and by controlling the cabin-air heat exchange 
at the supercharged-air after-cooler. 

lhe cabin is supplied with heated air by two separate heat- 
ing systems which are controlled initially by a single bi-metal 
thermostat contained within the cabin main-thermostat. The 
bimetal thermostat controls the left-hand heating system 
directly. and exercises control over the right-hand heating 
system through a Micro-positioner, so that both systems 
supply an equal amount of heat. Each system employs one 
40,000 b.t.u. per hour heater in the outboard nacelles. 

Two sources of cabin heat are provided and are capable of 
The cabin supercharger. located in each outboard 
nacelle. raises the temperature of the air being compressed. 
This air. passing through the aftercooler, causes a heat 
exchange which cools the supercharger air entering the 
fuselage. A controllable bypass-valve permits varying 
amounts of air to be shunted around the aftercooler, thus 
governing the heat exchange. When the bypass valve is 
fully opened, all of the air is bypassed around the after- 
cooler. and the heat generated is delivered to the cabin. 

The bypass valve is actuated by an electric motor which is 
ontrolled by the cabin thermostat. When the heat require- 


control. 
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ment is such that the supercharger-heated air does not pro- 
vide sufficient heating, the heaters in each outboard nacelle 
are automatically operated to provide the additional heat. 

The controls for operating the cabin temperature-control 
system are located on the air-conditioning panel, immediately 
aft of the flight engineer’s station. A single master-switch 
on the panel controls both the temperature-control circuit 
and the heater circuits. Two two-position switches, adjacent 
to the master-switch, contro] the heater igniters for manual 
starting of the heaters. These switches are spring-loaded in 
the “automatic” position and are momentary-contact in the 
“manual” position. Switches for the cabin temperature con- 
trol system permit both automatic and manual contro] over 
the system. These switches are four-position switches with 
“automatic,” “heat,” “cool,” and “off” positions. For 
automatic operation, all switches are in the “automatic” 
position, and the master-switch is “on.” 

The cabin-thermostat bi-metal contacts control the left- 
hand contro] motors directly. The motors connect through 
limit switches, sequence and rheostats. The 
sequence switches are wired so that the bypass-valve motor 
is operated first to open the bypass valve, whereupon the 
sequence switch in that motor completes the circuit to the 
heater throttle-valve motor. A sequence switch in the 
throttle-valve motor does not permit closing of the bypass- 
valve until the throttle valve is closed. 

An additional sequence switch, contained within the 
throttle-valve motor, controls the entire heater and heater 
accessory circuits. These circuits are operative when the 
throttle valve is opened approximately five degrees. 

The right-hand heating system follows the left-hand heat- 
ing system by the use of the Micropositioner, mounted within 
the cabin thermostat and the rheostats contained 


switches, 


cover, 















rg- 














1 valve 
nob to 
and at 
ressure 
rate-ol- 
ing the 
ressure 
owevel, 
he rate 
p beam 
ressure 
valves 
for by 
f-climb 
ressure 
ntrally 








1945 









1y (fuel valve warning) 
*ch (rnanual contro/) 
tch(igniter.manua!/) 


*tch (master) 4& 
omp(igniter indicator) Jk \ 
Lamp (fuel valve indicator) | Pi 
“use (/5armp.) “O “a SF 
Fuse’ 25 amp) a —_ sa 
ite aes: Sait 
\ \ 
(/0amp.) \\ s& or 
x : & \ 
{ N . 
Un ‘ 4 
Y a 
‘ JRL a 
a — 





TEMPERATURE CONTROL CIRCUIT DIAGRAM 
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within the control motors. The Micro-positioner coil and the 
control motor rheostats form a part of a Wheatstone bridge. 
The series resistance of the two left-hand control motor rheo- 
stats form one arm of the bridge; and the two righthand 
rheostats form another arm. The cabin rheostat proportion- 
ing coil in series with the left-hand rheostats, forms the 
third arm. The fourth arm in series with the right-hand 
rheostats consists of a fixed resistor mounted on the outside 
of the cabin thermostat case. The coil of the Micropositioner 
is connected across the Wheatstone bridge at a point between 
the variable rheostats and the fixed resistors. Thus a change 
in the position of either contro] motor of the left-hand system 
causes a potential difference across the Micropositioner coil, 
which unbalances the system, closing appropriate contacts 
in the Micropositioner. This results in the operation of the 
right-hand motors to restore the balance of the Wheatstone 
bridge. 

With the cabin temperature control system operating auto- 
matically and the system in the full cooling position, a need 
for cabin heat causes the bi-metal thermostat contacts to oper- 
ate the left-hand bypass-valve motor. The bypass valve gradu- 
ally opens, bypassing part of the warm supercharger air 
around the aftercooler. Operation of the bypass motor upsets 
the balance of the Wheatstone bridge and the Micropositioner 
contacts complete the circuit to the right-hand bypass motor. 

The bypass valve continues to close gradually. according 
to the heat demand. When these valves are completely 
closed. the sequence switch closes the circuit to the heater 
throttle-valve motor. When the motor drive-shaft has 
rotated approximately five degrees. a sequence switch con- 
trolling the heater circuit closes, completing the circuit to 
the heater igniter, staring combustion of the fuel-air mixture. 
The throttle-valve is controlled to any opening by the cabin 
thermostat. 

The proportional coil forming one arm of the Wheatstone 
bridge is used as a follow-up to prevent hunting of the 
motors. Without the proportional controls, the 
motors would run beyond the correct position before the 
change in heat delivered could affect the cabin thermostat. 

The proportioning coil exerts a 


control 


magnetic force on the 
hi-metal coil. the change in this force being in a direction to 
oppose the force brought about by a temperature change. 
Anticipating thermostats are employed to anticipate tem- 
perature changes before the cabin thermostat is aware of the 
change. During an increase in ambient temperature the 
anticipating thermostats operate to apply a false heat indica- 


tion to the cabin thermostat, thus calling for cooling before 
the cabin temperature has actually increased. 

The circuit to the heater igniter is completed through a 
series relay. When voltage is applied to the igniter, the 
relay contacts close to light an indicator light on the air 
conditioning panel. When the igniter thermal-switch opens, 
the circuit to the relay opens and the light goes out. This 
indicates that combustion is taking place within the heater. 
The relay is located in the outboard nacelle aft-junction-box. 

The solenoid shut-off fuel valve circuit is controlled by the 
sequence switch in the throttle valve motor and by three 
series overheat switches and a fusible link. Two of the 
overheat switches are located within the heater housing and 
the third is attached to the heater exhaust-line by a metal 
clamp. The fusible link is screwed into the heater throttle 
valve assembly. The purpose of these switches is to shut off the 
supply of fuel to the heaters whenever an overheat condition 
arises. A series relay in the circuit actuates an indicator 
light to indicate when the fuel valves are open. The relay is 
located in the air conditioning panel. 

Two 40,000 b.t.u. per hour internal-combustion 
provide heated air to the airplane interior. 
located one in each outboard nacelle. 

The electrical components of the heater include an igniter 
and thermal switch for heater automatic-starting. an igniter 
for heater manual-starting, two overheat switches. and a 
fusible link. Accessory equipment includes the control 
switches, relays, exhaust-duct over-heat switch. and two fue! 
valves, 

The fuel-air mixture admitted to the heater is controlled by 
the two fuel shutoff valves and the setting of the throttle valve 
on the heater. The mixture is initially ignited by contact wit! 
the hot wire glow plug, or igniter. With the control switches 
in “automatic,” the circuit to the igniter is broken by the 
igniter thermal switch when the fuel mixture has become 
ignited. The mixture maintains its own combustion when 
ignition is once started. 


heaters 
The heaters are 


For manual operation. ignition i 
started with a separate igniter plug which does not incorpo 
rate a thermal switch in its circuit. Upon ignition, the 
igniter is turned off by releasing the switch on the air con 
ditioning panel. 

Two overheat thermal-switches are wired in series with the 
exhaust thermal switch, the fusible link, and the two solenoid 
fuel-valves. When the heater becomes overheated. these 
switches open the circuit to the fuel valves, shutting off the 
supply of fuel to the heater. 





Phosphorous Compounds May Improve Postwar Products 


ONE OF THE MOST PROMISING of the various phosphorous com- 
pounds is aluminum metaphosphate from which can be manu- 
factured glass that transmits a substantially greater amount 
of ultraviolet light than ordinary glass. 

Because they show less tendency to yield a haze, phos- 
phate glasses are considered likely to solve certain optical 
problems associate with astronomy, photography and related 
fields. Phosphate glasses show improved resistance to weath- 
ering and certain acids, improved color control and melting 
and working characteristics. 
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{ companion metaphosphate has properties that sugges! 
uses as a thermal insulator. It is a chemical oddity in tha! 
volume increases 500 times under high temperatures. Another 
type imparts superior characteristics to ceramics. 

Tetra-lead pyrophosphate is a white paint pigment that ! 
shown in light reflectance tests to be superior to convention®! 
titanium pigment. Ferric orthophosphate gives flour and 
cereals more than twice their normal amounts of iron. Pos 
war. Montanto Chemical plans to produce phosphorous com 
pounds in volume. 
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To Whom Should Go the Credit? 


ee highly-prized American spirit of teamwork applied to the rapid development of machines 

and instruments for war has made it almost impossible to determine who should be credited 
for certain inventions. In instances when a specified group of men working in collaboration 
produce a new invention -it is unjust to credit the accomplishment to one or two persons. 


Companies that are mindful of being fair to their employees are always careful in announcing 
credit for a new development. If a group of men actively participated in a research program, 
each man in the group is credited. If a complicated machine requires the perfection of a number 
of deviées, credit for the design is not given solely to the individual who invented one of the units. 


During this war a number of regrettable claims to invention have been made by companies 
desiring to establish themselves in the public eye as being outstandingly progressive. By implica- 
tion, if not direct claims, a number of companies invited credit as the inventor of radar, which 
was perfected by international teamwork. One small company that developed the design of one 
of the components of a gun director described itself as having invented and developed the whole 
equipment. Another company that developed the production model of a gun sight invented by a 
service man claimed that it was only its design that made the device practical and hence the'credit 
for the development should go to them. 


When a number of companies are working on a project it is utterly impossible 
to distribute credit with any degree of fairness. No machine is useful until every one of its 
elements has been perfected. To develop the gas turbine required new data on the behavior of 
gases at high pressures and temperatures; new alloys that would withstand temperatures higher 
than ever used in turbines had to be found; methods for working these alloys had to be developed. 
Numerous other problems in the fields of combustion, metallurgy and mechanical design had to be 
solved. A half-dozen or more companies participated. 


In fairness to the many men and women who gave their best to the development of war 
materiel, let it be said that it was the team and not an individual player that achieved the goal. 
Proper honor and glory will come to the individual through the acclaim of his associates. The fact 
that the team worked under the banner of the XYZ company can usually be regarded as incidental. 


, SP adele 
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Relation Between Hardness 
And Other Mechanical Properties 


T. H. GRAY 


Research Engineer, Westinghouse Electric & Mfg. Company 


Non-destructive hardness testing, employed in evaluating other 








mechanical properties, is discussed and formulas and graphs are 


given which will assist in the fuller utilization of this test. 


ARDNESS tests are now widely 
used to check not only hardness 

as such, but also to control heat- 
treatments, and to evaluate mechanical 
qualities on the basis of their relation- 
ship to hardness. Such tests are simple 
and quick to make and are non-destruc- 
tive. However, the evaluation of prop- 
erties in terms of hardness numbers is 
not merely a matter of substituting in 
a formula, but requires also a knowl- 
edge of other factors. 

The relationships between the hard- 
ness of a metal and its other mechanical 
properties such as tensile strength, fa- 
tigue strength, wear resistance, machina- 
bility and ductility, are not precise, are 
different for different metals and are 
influenced by a number of<factors. The 
formulas are all empirical, based on test 
results, and the constants are different 
even for the same material in its vari 
ous forms such as forgings, castings 01 
strip. Sometimes it is necessary to make 
supplementary physical tests to obtain 
an accurate result. Proper allowances 
must also be made for inherent devia- 
formula evaluation 


tions between the 


and the true value 


Hardness Versus Tensile 


Strength 


Pensile strength is perhaps the physi- 


cal property that is most commonly 
evaluated by conversion from hardness 
numbers. It is much easier to check and 
hence is preferable for many material 
investigators, T. H 


have established an 


specifications. ‘Two 


(grav and H. Scott, 


mpirical formula for steel that has 
shown good results This is presented 
n the paper “Hardness Conversion Re 
lationships For Hardened Steels.” A. S. 
WV. Transactions, 1940. Messrs. Gray 


and Scott developed the following em 

pirical equation in which DPH means 

the diamond pyramid hardness number. 
Tensile Strength in lb. per sq. in. 

7,000 


194 x DHP 


236 








tical examples illustrate its use in design and shop practice. 





This formula. with a possible error of 
10 percent, can be applied in estimating 
tensile strength from hardness test val- 
ues of wrought solid bar steel between 
200 and 660 diamond pyramid hard- 
ness. These DPH valves are obtained on 
a Vickers hardness tester. Table I can 
be used conveniently for converting 
these readings to other scales of hard- 
ness numbers. 

W. J. Taylor analyzed the same prob- 
article “The Hardness Test 
as a Means of Estimating the Tensile 
Strength of Metals”, Journal of the 
Royal Aeronautical 
1942, and set 
the following series of formulas: 


lem in his 


Society, August 


forth his conclusions in 


(1) For steel sheet, strip, and tubes, 
ranging from 200 to 660 DPH num- 
bers 
Tensile strength in lb. per sq. in. 

0.185 to 0.24 x DPH x 2,000 

2) Wrought aluminum-rich alloy bar 

Tensile Strength in lb. per sq. in. 
0.21 to 0.27 x DPH x 2,000 

(3) Wrought aluminum-rich alloy forg- 
ings 
Fensile Strength in Ib. per sq. in. 

0.185 to 0.26 x DPH x 2,000 

(4) Wrought aluminum-rich alloys, ex-. 
truded sections 
lensile Strength in lb. per sq. in. 

0.185 to 0.24 x DHP x 2.000 


(5) Aluminum rich alloy sheets, strips 


and tubes of hardness less than 
100 DPH., 
Tensile Strength in |b. per sq. in. 


0.21 to 0.26 DPH x 2,000: of 


hardness greater than 100 DPH, 
Fensile Strength in lb. per sq. in 
0.21 to 0.24 x DPH x 2.000 
6) Wrought copper-rich alloys 


Pensile Strength in |b. per sq 


0.18 to 0.24 DPH x 2.000 
Phi data on hardness and tensile 
strength for steels are graphically show) 
in Fig. 1. which was obtained from in 


vestigations on structural and tool steels. 
Hardness versus W ear Resistance 


Phe relationship between hardness 
and wear resistance is complicated by 
the effects of 


ment and structure of the metal impuri- 


composition, heat-treat- 
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Prac- 


ties, surface conditions, temperatures 
factors, so that 
for caiculating wear from 
hardness data would be of little value. 
Chrominum additions, for instance, raise 
the wear resistance of steels, and for 
equal hardness, steels with 5 to 15 per- 
cent Cr will have two to three times the 
wear resistance of the unalloyed steel. 


and other empirical 


equations 


hardness 
and wear is even more anomalous when 
hard-facing metals of the Stellite type 


The relationship between 


and hardened alloy steels are compared. 
\lthough hard-facing metals are rela- 
tively solft (25 to 50 Rockwell C on 
the average), compared with hardened 
alloy steel of 60 to 68 Rockwell C, their 
life is 
greater, because they contain hard car- 


between two and ten. times 


hides imbedded in a soft matrix. This 
lack ot 


and wear is also shown by a comparison 


correlation between hardness 
of wear resistance presented by E. E. 
LeVan in “Wear of Metallic Surfaces”, 
in Metals & Alloys, July 1937. In this 
report, heavy metal carbides are desig- 
nated as Group I. hard non-ferrous al- 
ioys. such as Stellite. as Group II, hard 
























Fig. 1—Approximate relationship be- 
tween hardness and tensile strength 


of steels, 
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Table I—Hardness Conversion Chart for Hardened Steels 
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Figs. 2 and 3—Relationship between hardness and wear resistance of a given material follow a definite curve. 
However, these two factors are related only in a general manner when a number of materials are considered. 





alloy steels Group III, and hard plain of wear in terms of the amount of metal 
7 rr . . . . . Pa > — f as q » are 

carbon steels Group IV. The approxi- removed in a given time. lable Il —— Percent 
; i oi : : Stee 

mate ratio [:ID:II1:1V = 1:15:25:40, A comparison of the hardness versus 

then expresses the relative mean values wear relationship as based on test is 

made by J. W. Donaldson, in “Metallic Loss in Wt., Grams per 

: “ Hardness 100,000 Kilogram-meter- 

Wear of Metals and Alloys,” Metal- R f k 

: : ep ( ol wor 

; . ; 7 lurgia, 1942. He uses Sawin Wear Num- 

fable [[—Comparison of Vickers : . as 

Sicadesete: Weaierimats Whtiy, Garton bers which aie defined as volumes in , 
Wear Numbers fractions of a cubic millimeter of im- 38 


: : a0 
pressions ground on test specimens by A5 


_—— a standard disk under standard condi- 
Hard- | Sawin tions. The test is explained in more de- 36 
ness Wear tail by an article in The Engineer, 1939. 31 
Metal Tested DPH No. Vol. 167, entitled “Testing metal for ” 
- 1 Wear by Friction Disks.” Donaldson’s 
lungsten Carbide 1,050 2.5 data, see Table II, show the trend to- 
Stellite 780 70 
er Steel a a ness, and bring out the discrepancies greater its hardness, the more resistant 


Chrome Nickel Steel 360 | 180 mentioned above. it is to wear. This trend is shown }yj 
Chrome Nickel Cast Iron 380 | 190 In general, hardness tests do not pro- the data given in Table III which were 
High Duty Cast Iron 250 | 210 vide a reliable criterion for the evalua- published by S. J. Rosenberg in A.S.5 
Aluminum Nickel Bronze 120 | 220 tion of wear when different metallic 7., 1931, Vol. 19 “The Resistance t 
materials are compared. For a metal of Wear of Carbon Steels.” 

















ward greater wear with increased hard- a particular composition. however, the 




















Fig. 


heavy cut. 


4—Summary of machinability tests at 10 min. tool life, depth of cut 0.050 in., feed 0.0127 in., emulsion 1:20. 


Curves indicate difference in machinability of steels of identical analysis, but produced in different heats. 


Fig. 5—Summary of machinability tests at 10 min. tool life, depth of cut 0.0125 in., feed 0.0127 in., emulsion 1 20. 
light cut. 


Fig. 6—Approximate relation between hardness and endurance limit for steels. 
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Fig. 7—Comparison of toughness test 
on 1.1 percent tool steel. 





Hardness versus Machinability 


The relationship between hardness 
and machinability is complicated not 
nly by the composition, metallographic 
and crystallographic structure and other 
factors that have a bearing on the hard- 
ness-wear correlation, but also by addi- 
tional facters such as the type and qual- 
cutting tools, speed of cutting, 
utting oil employed. It is only where 


itv. of 


these factors are rigidly controlled for a 
steel of a given composition and even 
fa given heat that machinability var- 
es directly with the hardness. 

Fig. 4 shows this effect graphically 
n data taken from the work of O. W. 
Boston and L. V. Colwell, ““Machina- 
bility of Six Alloy Steels.” published 
in Transactions ASM, 1943. The great 
variability of the relationship is well il- 
lustrated by the displacement of the 


curves for GMC X3045A Heat 1 and 
Heat 2 which apply to steel of the same 
nominal composition but from different 
heats. This divergency is indicative of 
the variations in machining character- 
istics that occur in practice. 

The effect of cutting rate is described 
by Fig. 5 for increased cutting speeds 
and lighter cuts. This graph brings out 
the difficulty of evaluating machinability 
quantatively from hardness data. All the 
variables influencing machinability must 
be fully reviewed before the hardness 
vs. machinability ratio can be employed 
to advantage. 


Hardness versus Fatigue 


Strength 


A useful correlation has been estab- 
lished between hardness and fatigue 
strength and endurance limit for steels. 
The available data on steel show a con- 
sistent relationship and are plotted in 
Fig. 6. They were obtained by R. E. 
Peterson and J. J. Lessells “Effect of 
Surface Strengthening on Shafts Having 
a Fillet or Transverse Hole,” Westing- 
house Scientific Paper #1157. The usual 
spread is indicated by the dotted line. 

The relationship between hardness 
and fatigue strength may be upset by 
heterogeneities in the metal structure, 
by surface finish and by internal stresses 
to such a degree that erroneous con- 
clusions may be drawn from these 
curves. It is therefore advisable to se- 
cure information regarding structure 
and previous treatment of the steel be- 
fore using hardness—fatigue strength 
curves and charts as a basis for design. 


Hardness versus Toughness 
The toughness or impact resistance 


of metals depends on their structure 
and thereby on their hardness, as shown 










in Fig. 7. Fundamentally, toughness 
means a combination of ductility and 
strength with an absence of residual or 
microstresses. There is no basic rela- 
tionship between toughness and hard- 
ness of the metal as both are influenced 
by several factors, such as cohesive 
strength, shear strength and ductility. 
Hardness-toughness curves must be de- 
rived separately for each metal or alloy. 

The use of a variety of testing appa- 
ratus for the measurement of toughness 
in its various manifestations further 
complicates this situation. There are the 
different impact testing methods such 
as Charpy and Izod, the static bend test 
apparatus and the torsion impact test- 
ing machines. Fig. 7 shows decided 
variations in toughness over certain por- 
tions of the curves for the 1.1 percent 
carbon-steel illustrated. These discrep- 
ancies may be caused by the divergent 
means of loading in each test, which 
result in differing proportions of cohe- 
sive strengths, ductility and shear 
strengths being measured by each mode 
All three tests reveal a trend 
for the toughness to increase as hardness 


of testing. 
decreases. 


Practical Application of 
Hardness Tests 


The simple, non-destructive hardness 
test offers a rapid check on quality and 
uniformity of heat-treatment and on con- 
formity with specifications. For in- 
stance, decarburization causes a lower- 
ing of surface hardness, fatigue strength 
and wear resistance. Hardness tests re- 
veal this condition. A typical decar- 
burization curve is Fig. 8 
which was obtained by grinding a slope 
on the work and performing successive 
hardness tests. The depth of carburized, 
nitrided. or cyanided cases can be meas- 
ured as easily. if the plane of testing is 


shown in 
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Fig 11—Effect of aging temperature on 
contraction of hardened SAE 52,100 steel. 


similarly ground at a slight angle with 
the surface. 

The use of optimum hardening tem- 
peratures is essential for the produc- 
tion of the most favorable structure for 
both hardening and subsequent heat- 
treatments. In general, it is the temper- 
ature at which maximum hardness of 
the steel is obtained “as-quenched.” 

One method for determining the opti- 
mum hardening temperatures of alloy 
steels containing over 2 percent of al- 
loying constituents consists of subject- 
ing the heat-treated steel for an hour 
to temperatures of —60 to 150 deg. 
F. If a increase in hard- 
ness takes place, the hardening tempera- 
tures used was too high. If the as- 
quenched hardness is low, and the sub- 
zero treatment fails to increase it, it is 


substantial 


possible that too low a hardening tem- 
perature or too slow a quenching rate 
was used. Low hardening temperatures 
are investigated by rehardening the steel 
at a quenching temperature 45 deg. F. 
higher than previously used. If hard- 
ness increases. the original hardening 
temperature was low. Too slow a cool- 
ing or quenching rate is revealed by re- 
quenching the steels in a faster quench- 
ing medium. If all these treatments 
fail to increase the hardness, chemical 
analysis should be made to determine 
the composition of the steel. 

As shown in Fig. 9, where the maxi- 
mum hardness of a given steel is known, 
its carbon content can be approximated. 

In the determination of critical cool- 
ing rates. hardness measurements can 
this 


serve to indicate 


whether or not 
rate has been exceeded. 

The effectiveness of quenching media 
and the critical size of steel can be de- 
termined by hardness tests. Under crit- 
ical steel size is understood the maxi- 
mum cross-section which can be hard- 
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ened-through by a particular quench- 
ing medium. It is determined by ob- 
serving the depth to which a standard 
steel specimen will harden when its 
surface is cooled at a definite rate. This 
is rapidly becoming a standard by which 
steels are specified, the depth of hard- 
ening provides a more satisfactory cri- 
terion than chemical composition. Fig. 
10 illustrates “Jominy Curves” which 
are expressions of hardenability, ob- 


taned by hardness measurements. 


Fabrication and Performance 


Of Metals 


Hardness tests are important both 
during fabrication and on the finished 
product. They serve to overcome manu- 
facturing difficulties and to gage be- 
havior in service, and provide engineers 
with a rapid means of checking perform- 
ance on the production line and in serv- 
ice. In the following some examples are 
cited from a wealth of data. 

A metal stitching machine was failing 
to stitch properly capacitor containers 
fabricated from thin 


sheets of deep 
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Fig. 12—Bending strength of tool 
steels. Hardened at 1510 deg. F., oil 


quenched and tempered 30 min. Size 
0.25 x 0.375 x 2.625 in Gage 2 in. 


drawing steel. Measurements proved 
stock to be too hard by 7 to 10 Rockwell 
B numbers. No further difficulties were 
experienced after the hardness was ad- 
justed. 

Slow growing of die blocks was 
found to be caused by the transforma- 
tion of residual austenite at room tem- 
peratures. By subjecting them to sub- 
zero temperatures, an increase in hard- 
ness took place that indicated the pres- 
ence of -this residual austenite. The 
tendency of some steels to do this is 
illustrated in Fig. 11 by a chart pre- 
pared by Dr. W. A. Johnson of Westing- 
house Research Laboratories. 

When die parts machined from high- 
carbon, high-chromium steel broke fre- 
quently under service stresses, M was 
shown that the heat-treated die at 60 
Rockwell C was 6 numbers too hard for 
maximum toughness as estimated from 
bend test data, see Fig. 12. Revision of 
hardening specifications eliminated fail- 
ures. 

The rapid wearing of a carburized die 
block caused a sharp decrease in die 
life. Hardness tests on a cross-section 
revealed that the case was so shallov 
that three or four regrinds exposed th 
softer underlying material. The heat 
treatment was modified to provid 
deeper case and resulted in 
life of the dies. 

Frequently hardness tests merely pro- 
vide a clue to a defect which must be is 
lated clearly by more extensiv: 


a longe 


invest 
gations, such as microscopic studies o! 
the metal structure. For example, pir 
ion gears for railroad motors, were fail 
ing in service from fatigue at the bas 
of the teeth. Hardness tests revealed 
that the metal at the root of the tooth 
was not hard enough. Further harden 
ability and microscopic studies proved 
that the steel used was not sufficiently 
hardenable due to its extremely fast 
critical cooling rate, conditions that pre- 
vented hardening in depth. Because of 
the low fatigue strength of unhardened 
steels, failures occurred through these 
unhardened areas. When the composi 
tion of the gear steel modified 
slightly in order to increase its harden 
ability, the metal at the base of the gear 
teeth hardened 
failures ceased. 


Was 


properly and fatigue 


The ease with which hardness tests 
can be carried out and the importance 
of the relationship between 


and various other mechanical functions 


] l, > 
naraness> 


make the hardness tester an important 
tool in any plant. Unfortunately its re 
liability deteriorates through years ©! 
heavy service. Regular inspection and 
calibration of hardness testers is there 
fore an integral part of their practica 
application, so that readings will be re 
liable and the 


made of 


1.7 
greatest possibie 


this valuable tool 
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Formed Sheet Metal Parts 
Classified by Shape—Il 


MARK P. MEINEL 
Production Design Engineer 
Lockheed Aircraft Corporation 


Continuing the discussion on classification of formed sheet metal parts begun in the 
March issue. Critical design factors are listed for contoured flanged parts of non- 
uniform cross-section and for double curvature parts. Deep and shallow recessed parts 
will be analyzed in the third part of the series to appear in May. Forming methods and 


machines and their influence on part design will be described in a concluding article. 


HE design and production of mittee and the War Metallurgy Commit- discussed in March Propuct ENGiNEER- 
formed sheet metal parts have tee. The classification has been made Nc. Type 3, dealing with parts having 
been simplified and improved more usable in its application to alum- contoured flanges and non-uniform sec- 

classifying these parts on the basis inum alloy parts by discussions of the — tion, and Type 4, dealing with smoothly 
their finished shape. As stated in critical factors, forming methods and contoured parts having double curva- 


Part I, this classification was done equipment that should be considered in ture, are covered here. Types 5 and 6 


} 


~ 


rgely by Dr. George Sachs, Case designing 23 defined classes of parts. on deep and shallow recessed parts will 


hool of Applied Science, under the Types 1 and 2, dealing with singly be discussed in Part III of this series 
rection of the Nationa] Research Com- curved parts and curved sections, were of articles. 


TYPE 3—CONTOURED PARTS OF NON-UNIFORM CROSS-SECTION 


. 


DEFINITION: Characterized by flat or nearly flat web the radial movement of the flange edge to its radius before 
with concave and/or convex profile bounded on any or all forming, while angular springback is decreased by the curva- 


es by flanges. ture of the flange. The elastic recovery of the flange parallel 
In forming a curved flange the metal must either shrink or to the flange edge creates the so-called linear springback, 
retch depending upon whether the flange is concave or which causes considerable distortion in parts that are formed 


convex. The measure of strain is expressed as a ratio of — in hard stock. 


CRITICAL DESIGN FACTORS FOR TYPE 3 PARTS 


Class A—Stretch flange parts characterized by flanges on con- 
cave profile and sometimes combined with straight flanges. 















SO 


Minimum radii for all bends the limits of the material. The standard It is good practice to use 24ST Alclad 
conform to values given under’ elongation for stretch flanges is 10 to for stressed parts wherever contour per- 


TYPICAL PARTS — TYPE 3-A 








Type 1-A, March Propuct ENGINEERING. 12 percent for 24SO, 52SO, and 61SW_ mits in order to avoid distortion caused 
ilange width must meet the mini- alloys. Strains ranging to more than by heat-treatment. 
values specified for rubber form- 20 percent are permissible in 24SO 1, Cut-outs made to bring the stretch 
s given under Type 1-A parts. when blank edges are polished; the within limits of rubber forming must 
Geometry of the flange must be radius of curvature is Jess than 1] in. extend over the full length of the stretch 
that the stretch will not exceed or the segment angle less than 60 deg. area. (continued on next page) 
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TYPICAL PARTS — TYPE 3-B 





Class B—Shrink flange parts characterized by flanges on 
convex profile and sometimes combined with straight flanges. 





1. Minimum bend radii and mini- 
mum flange widths are the same as for 
Type 1-A. 

2. High shrink must be alleviated Short flange segments 
when flanges are rubber formed. Short 





Hange segments with free edges, as 
shown in Fig. 4, improve formability by 
relieving compressive strains. 

3. Thin gages and hard stock do not 
shrink readily and should be avoided. 
The best material is 3SO, then 24SO, 
9280. and 61SW in descending order 
of formability 

+. Formability depends on the method 
of fabrication. For rubber forming the 


maximum strain for 24SO is 2 percent eoretecadiu sides 
veoretically 25 


or less if wrinkling is to be avoided. ‘- Actually compressive of cutout remain 
of ° ° } ofp Pp f tlaps ‘ 
and 3 to 4% percent if slight wrinkles | stresses in the tlange paralle 


p y/, J tp tout thus 
are allowed. W rinkles can be removed close 1 CUTOUT, us 


cle 2 
: : si relieving some ofr 
by hand forming. With 24ST Alclad, Sis: inion 

slight wrinkles occur when strains are |] 





percent or less and bad wrinkling occurs 

with greater strains. By mechanical Fig. 4—Short flange segments with free edges improve 
means 24SO Alclad can he shrunk more formability by relieving compressive strains. Excess mate- 
than 25 percent without wrinkling and rial closes the cutout instead of wrinkling the flange. 


24ST up to 10 percent. 





Class C—Combined stretch and shrink flange parts characterized by flanges on 


both concave and convex profiles sometimes combined with straight flanges. 





TYPICAL PARTS — TYPE 3-C 





|. Forming considerations affecting the same as-those for Classes A and B, and shrink areas can be formed 
bend radii, flange widths, maximum _— given above. severe contour when segment an 


strain. and related forming details, are 2. A flange having adjacent stretch and/or the contour radii are small; | 
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is, under 60 deg. and less than 4 in. critical and the order of choice of gation can be formed by special tech- 


ra:lius. material is the same as for Class B. niques that reduce actual strains to 25 
Shrink areas on rubber formed 4. Concave or stretch flanges having _ percent of theoretical value, but increase 


parts having reverse contour are always more than 100 percent theoretical elon- the cost of fabrication considerably. 





ACCEPTABLE FORMING METHODS FOR TYPE 3 PARTS 


Three methods, rubber forming on a hydropress, forming on single or double action 


dies, and forming on a drop hammer, are suitable for each class of Type 3 parts. 





TYPE 4—DOUBLE CURVATURE SMOOTHLY CONTOURED PARTS 


weed 


DEFINITION: Parts are characterized by contours com- tends to neck down locally, thus curtailing the overall strain 
posed of flowing curves that merge without apparent break If severe contour is necessary, additional elongation can 
in the same or opposite directions. Although this type can be secured in a second operation by heat-treating the parti 
be formed on various equipment, the majority of parts are ally formed blank and restretching in the “as quenched” 
especially suited for stretch forming, which permits the use condition. The amount of stretch taken in this second opera- 
of hard stock and thus avoids heat-treat distortion. The use tion may be 75 percent of that taken in the first operation 
of 24ST material is preferred to 24SO because the latter after this heat-treatment. 


CRITICAL DESIGN FACTORS FOR TYPE 4 PARTS 


Class A—Parts having large radii of curvature around one axis and relativels 
small radii of curvature around a perpendicular or nearly perpendicular axis. 









fA 


TYPICAL PARTS — TYPE 4-A 
































[he maximum strain determined 61SW for parts requiring one or more Table ViI—Elongation Limits of 

by the difference between the maximum operations. Aluminum Alloys 
ind minimum contour lengths of the 3. Bend radii can be as small as 
part should be within elongation limits 1% in. if forming is done with drop Avg. Elongation in 42 in., 
of the material as given in Table VI. hammer or double action die, but pref- Material Sheared Polished 

2. Materials suitable for stretch form- erably should be 1 in., which is mini- " edimes edges 

ng are 24ST Alclad and 61SW for parts mum for stretch forming. 
formed in one operation, and 52SO and 4. Parts that taper end to end are aA 24SO 8.4 10.8 
245 “as quenched” for parts requiring suitable for stretching, but a larger e 24ST 2 ‘3 
two or more operations. For drop ham- amount of flash will result because = 10 : = 4 
mer and double action die forming, additional metal is needed to make the } oe . 
suitable materials are 24SO, 52SO and blank symmetrical for forming. 


Class B—Parts having large radii of curvature in two directions; centers of curvature on same side of sheet. 





ie | 1. Data on maximum stretch. selec- 
, tion of material and bend radii are, in 


t \ Pd ) general, the same as for Class A. 
. eZ _ 2. Parts that deviate only slightly 
) ’ 


4 ) from flat sheet are difficult to form a 

: Lie / curately because of high friction around 
ies | the edge of the die and because buckles 

tend to form along the center of the 





| TY A ART T E 4-8 blank parallel] to the direction 0 





P CT ENGINEERING Aprit. 1945 


















stretching. Buckling can usually be problem in shallow double curvature alloys. When 24SO is used, the part 
corrected by proper die development. parts and should be avoided when pos- must have a restrike or sizing operation 
3. Heat-treat distortion is a major sible by using 24ST, 61SW or 52SO after heat-treatment. 


Class C—Parts having opposite contours in two direc- 
tions; centers of curvature on opposite sides of the sheet. 











TYPICAL PARTS — TYPE 4-C 








l. The forming limit usually depends duced because of edge effect. of contour, as in a corrugated part, t 
on the transverse contour of the part 2. The saddle should be shallow, not depth-pitch ratio of these reversals 
and the maximum stretch must not ex exceeding the maximum depth-chord should not exceed 0.22. 
ceed the limits given for Class A. How- ratio of 0.09 to prevent wrinkling diffi- 1. The selection of material and 
conditions regarding heat-treat 


ever, if the maximum contour is at the — culties. 
of the part, the formability is re 3. If the part has several reversals tion are similar to those of Class 


\ 


Class D—Parts of Class A, B and C with small radii at one or several edges. 








TYPICAL PARTS — TYPE 4-D 








width can be 1/20 of the profile rad 


Generally two operations are required which should be proportioned so that 
of the part periphery when the fla 


in forming parts with small radii at the the amount of shrink does not exceed 
major contour 1 to 6 percent. If the sharp radius is turned through 180 deg. Only 


edge, one to form the 
produces a stretch flange, the maximum _ tile alloys should be used for this 


and the second to form the sharp radius, 





ACCEPTABLE FORMING METHODS FOR TYPE 4 PARTS 
Forming methods are the double action die on all four classes, stretch forming for Classes 


\, B and C. drop hammer for A and C, and rubber forming on Classes B and D. 
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WARTIME DESIGN NEWS 


P-80, Jet-Propelled, 
Claimed “‘Fastestin W orld” 


LOCKHEED’s new and _ secret fighter 
plane proves to be the P-80 “Shooting 
Star.” powered by a single jet engine 
said to develop 3,000 hp. That the Army 
\ir Forces, which recently announced 
the name and number of its first jet 
combat plane, along with a few perform- 
ance statistics, regards the P-80 highly 
is evident from the fact that the new 
ship has displaced some production of 
the other excellent Lockheed fighter, 
the P-38, at Lockheed’s Burbank, Calif., 
plant The P-80 also will be produced 
at North American’s Kansas City plant. 
\AF claims that the P-80 is the 
fastest fighter in existence.” A new 
wing design. with an extremely thin 


leading edge, is one of several aerody- 
namic innovations which help 
compressability 


solve 
problems of encoun- 
tered at or near the speed of sound. A 
iyvdraulic booster for the ailerons and 
electrically-controlled flaps contribute to 
the plane’s maneuverability, which 
pilots rate highly. Absence of propeller, 
radiator, oil cooling system. supercharg- 


ers and carburetor, along with the 
humerous and complex controls, and 


other pieces of equipment. render the 
80 a simple plane to build, service and 


\AF officials sent Lockheed a jet 
ngine in July 1943, and asked that a 
suitable airframe be designed for it. 
ckheed and Army engineers designed, 
lt and flew the new machine in 143 

later adapting to it the General 
lectric jet engine. The engine is larger 


re powerful than the jet engines 
ed on the P-59A, AAF’s first jet 
ed plane. The new jet attachment 
the delivery of more than twice 
wer obtainable through the first 
built for the Army. The engine 
removed in a few minutes, 

is the removal of a gasoline en- 

S rom a fighter plane takes hours. 
(ie P-80 has a pressurized cabin, is 
equipped with fittings to which a “G 
an be attached. “G suits” are 
rs fitted with strategically-located 
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bladders which inflate automatically and 
prevent the rush of blood to the ex- 
tremities in fast turns or sharp pullouts. 

Ceiling is “well above that of propel- 
ler-driven planes” (about 40,000 ft.), 
according to Lockheed officials who add 
that the P-80 “operates over any of the 
ranges that conventional pursuit ships 
of today are called upon to perform.” 


New Launching Device 
for Airborne Rockets 


\IRBORNE ROCKETS are growing more 
powerful, with a five-inch, high-velocity 
projectile fired from a “zero” rail re- 
placing the earlier 4.5 in. rocket which 
was fired from steel, plastic or mag- 
nesium “bazooka” tubes slung under 
each wing. 

The new launching device cuts down 
It consists 
rocket 
which project from the lower surface of 


air resistance considerably. 
of two streamlined studs per 
the wing and support the 140-lb. pro- 
Thus. little drag 
remains after a rocket has been fired. 
The new projectile is about six feet long 
and will penetrate thick armor or heavy 
It is particularly 


jectile at two points. 


reinforced concrete. 
effective against shipping and such land 
obstacles as pill boxes or machine gun 
uests. It is quite accurate at short range, 
1.000 to 500 yards. 


Ford Robot Engine 
Improvement on Nazis’ 


THE IMPULSE JET which the 
Army Air Forces is procuring for its 
robot bombs from the Ford Motor Com 
pany. is an improvement on its Nazi pro 
\AF officers who 


have been explaining away their failure 


ENGINE 


totype. according to 


to develop such a weapon before the 
Germans tor months. 

The Ford engine is a tube of 4 in. 
steel into which air is forced by forward 
motion of the projectile on which it is 
mounted. It flows through 256 reed-type 
valves mounted in a grille of die-cast 
which form the 


aluminum elements 


valve seats. Nozzles project fuel into the 
air stream as it enters three openings 
behind the grille. First ignition is by 
spark plug, thereafter by tube heat. 
At top speed, a smooth thrust is at- 
tained by the completion of about 42 
impulses per second. Valves are actuated 
automatically by pressure reversals in 
the tube and do not control the firing 
cycle. The bomb must be projected for- 
ward at a speed of 140 to 150 m.p.h. 
before the air stream entering the motor 
becomes sufficient to actuate valves. Top 
speed is around 400 m.p.h. To warm up 
the engine before launching, three pitot 
tubes are mounted in front of the grille, 
increasing the fuel flow as the air stream 
increases. An aneroid barometer con- 
trol governs the fuel mixture in relation 
to the bomb’s altitude. Fuel consump- 
tion is roughly one mile per gallon. 


NACA Seeks Funds 
For Basie Research 


3Y FAR the greatest part of the research 
done by the Army Air Forces by the 
National Advisory Committee for Aero- 
nautics is on specific design and speci- 
AAF. and 
only a little less than 10 percent of 


fications problems posed by 


NACA’s activity is on basic research, 
Dr. Jerome C. Hunsaker, NACA chair- 
man, told a House appropriations sub- 
committee recently. 

Hunsaker termed it “regrettable” that 
NACA has neither the staff nor the 
facilities to maintain basic research even 
while conducting vastly-expanded work 
He declared that the 
question of supersonic aerodynamics un- 


for the Air Forces. 


derlies the whole field of aerial weapons 
development and said NACA will have 
© pursue basic research in this field re 
sardless ot the accumulation of requests 
for solutions of specific problems 

For the fiscal year ending June 30. 
1946, NACA seeks slightly more than 
$26,000.000. It now 
persons and anticipates increasing its 


employes 


staff to 7.680. Many of these are in the 
Army or Navy but have been assigned 
to NACA in lieu of operational duty. 
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Pneumatic-Electronic Sequence Control 


Developed for Flush Riveting Machine 


OVERALL EFFICIENCY of Model 2002 Erco Riveters has been 
Consolidated-Vultee Aircraft 
ration, by means of a pneumatic-electronic sequence control 


invented by 


greatly increased at Corpo- 


Walter Mandel, electrical engineer. Prior to 
the development of this unit, it was necessary for machine 
operators to control complicated flush riveting processes by 
foot pedals. Since the speed and accuracy of each riveter 
depended largely on the alertness and good judgment of 
the operator, mistakes made—causing 


were occasionally 


losses in time and materials and increasing expenditures 
for replacement of machine parts. Electronic timing reduces 
errors caused by poor operator response or by fatigue. 

With manual controls, a single Erco 2002 riveter can handle 
about 10 normal-sized airplane panels in an eight-hr. day. 


With the new sequence contro] unit. the same machine will 


246 


turn out approximately 
in an 8-hr. day. 


12% normal-sized airplane panel 


By actuating a series of electrical circuits in a suita 
sequence, the Mandel unit makes it possible to actuate vari 
parts of an Erco machine by a single electric pulse derive 
from a pressure switch, 

Observations over a period of six months have revea 
that a manually-operated Erco machine requires pa 
replacements costing approximately $250.95, while an a 
matically-controlled Erco machine requires parts repla 
ments costing about $111.65. Each unit can thus more t 
pay for itself with savings in the cost of parts alone. wh 
amounts to approximately $139.50 every six months. 
date, there have been 


trical defects. 


no machine failures caused by e 
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R, R, 202 
Foot Pressure sw/tch 


switch Ross valve coils 
} Line switch 


15 Y 60~ Main 
cylinder. 





Wiring Diagram- Sequence Control 





Repeat switch | 


Aumtiary cylinder / 


Pressure switch Pressure P ln No } 
regu/ator 


Schematic Diagram 











When the foot switch is closed, relay P is energized, 
contacts P-1 close, energizing the solenoid, and opening Ross 
valve No. 1. Air entering cylinder No. 1 actuates the shift 
mechanism-——moving the die button into the punching position. 
locking the punch, shifting the piston stop block under the 
ain piston, and opening the main cylinder control valve. 
\ir entering the main cylinder drives the plunger down 
» the die bottom, whence it continues to descend, con- 
ting the material and forcing the die over the punch until 
s halted by the piston stop block. When air pressure in 
main cylinder increases sufficiently, pressure switch O 
es, energizing relay B, and through a series of contacts, 
de-energizing relay P and exhausting air from auxiliary 
nder No. 1. 
When air pressure in auxiliary cylinder No. 1 is reduced, 
spring in the main cylinder control valve opens the 
*\ aust for the main cylinder; then the main cylinder spring 
re\urns the plunger to its normal position. Pressure switch 
pens de-energizing relay B and energizing relay A, and 
the solenoid of Ross Valve No. 2. Air*then enters auxiliary 
nder No. 2 and actuates a shift mechanism—moving the 
shoe into alignment with the rivet set, removing the 


n 
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main piston stop block and punch lock, and opening the main 
cylinder control valve. 

Air entering the main cylinder moves the piston down, 
causing the rivet set to enter the rivet shoe and guiding the 
rivet shoe and rivet to a position directly above the punch. 
Continuing to descend, the rivet enters the work and pushes 
the punch out of the work ahead of it. The punch comes 
to rest at the top face of the anvil, and at the extreme end of 
the stroke the rivet head is formed. When the air pressure 
in the main cylinder is sufficiently high, pressure switch O 
closes, and the cycle de-energizes the solenoid in Ross Valve 
No. 2, to exhaust auxiliary cylinder No. 2. When air pres- 
sure in this cylinder is reduced, the spring in the main 
cylinder returns the plunger to its normal position. 

If the foot switch remains closed and the repeat switch 
remains open, the cycle of. operation is complete and the 
machine becomes inoperative. If the foot switch is open 
relays X, A, and Y return to their normal positions. If the 
foot switch remains closed and the repeat switch is closed, 
the energizing of relay Y causes the timing circuit to become 
operative. When the plate current of the thermionic tube 
reaches a value sufficient high to operate relay 7, relay A 
is de-energized. Relay Y is then opened and the timer circuit 
connected. 

This sequence of operations will continue as long as the 
foot and repeat switches remain closed. The speed of the 
operation depends upon the setting of the potentiometer 
which controls the time constant of the timer circuit. 
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Experimental Planes Test Design Theories 


(HREE COMPARATIVELY UNKNOWN TYPES OF PLANE, 
the XP77, XP67 and the XP54 are on test at the Army s 
flying laboratory at Wright Field. The small plane, at 
the right is an all-wood fighter developed by Bell Air- 
craft. Performance is not equal to conventional 
fighters and vibration tends to crack the wood structure. 
The plane shown is powered with an in-line Ranger 
V-770 engine. The bat-winged XP77, center, was 
designed to test flying-wing theories and carries heavy 
armament. At the bottom is shown Vultee’s XP54, a 
twin-boomed pusher type with unique design features 
including an elevator for getting in and out of the 
cockpit. The pilot’s seat is electrically lowered. 
Magnesium is used extensively in this design. 


“i> 
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reduction processes 
and methods 


FOR PRESENT AND POSTWAR USES 








An editorial review 
of various production processes, 


their inherent characteristics and features, and their 


influence and effect upon the design 


of products and machines. 
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PERMANENT MOLD 
CENTRIFUGAL 
PRECISION 

DIE CASTING 


FORGING 

EXTRUDING 

POWDER PRESSING 
STAMPING AND DRAWING 
FLAME CUTTING | 


PRODUCTION PROCESSES 


WELDING 
Methods 
BRAZING 





INDUCTION HEATING 
Heatine Methods and 
| DIELECTRIC HEATING 
surface treatment 


SHOT PEENING 























AND CASTINGS 
AND CASTINGS 
— Sand castings can be made of iron, steel, aluminum, 


copper alloys and all other metals except wrought iron. 


PooLinc Costs are exceptionally low, often negligible. 
\ wooden pattern and possibly also coreboxes are all 
that is required, making this process highly economical 


for small lot production. 


DIMENSIONAL AccURACY. Sand castings can be pro- 
duced commercially ranging from plus or minus 1. in. 


to plus or minus 144 In. 


Sizk LIMITATIONS. Sizes of sand castings range from 
parts weighing a fraction of a pound to machine frames 
weighing more than 100,000 Ib. In general, thin sec- 
tions are difficult to cast. Minimum thicknesses of wall 


vary for the different metals and the area of the wall. 


Design FEATURES. Sand castings can be of irregular 
shape and complicated form. Heles and inte: ior cavities 
can be cast by the use of cores. Bolt holes can be cored 


and later opened to final size by drilling and reaming. 


ERMANENT MOLD CASTINGS 


In general, the same features that apply to sand cast- 
ines also apply to permanent mold castings. Dimen- 
sional tolerances are considerably closer so that in some 


instances machining ts not necessary. 


lhe same metals and alloys that can be cast in sand 
can be cast in permanent molds which are made of 
metal sometimes faced with a refractory material. If 


sand cores are used in conjunction with metal molds 





the process is called semi-permanent mold casting. 





a 
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CASTING METHODS 


FTL CL ye Le ET Oe ee 


Metal molds cost more than wooden patterns. Tool- 





ing costs are relatively high. Hence. permanent molds 


are generally used only when savings in machining 


and lowe1 production cost offset higher tool costs. 

SizE LimiraTions. Because of the size. weight and cost 
of a metal mold, large pieces are not cast by this proc- 
ess. A typical example of the maximum size in which 
such castings are made are the cylinder blocks of auto- 


mobile engines. 


Design FEATURES. In addition to their smooth surfaces 
and close dimensional tolerances, permanent mold cast- 
ings have a finer grain structure than that of castings 
made in sand molds because of the more rapid cooling 


of the metal in contact with the mold. 


SLUSH CASTINGS are a type of permanent mold casting 
used in the manufacture of cast chandeliers and similar 
products. Molten metal is poured into a vessel shaped 
mold and after allowing enough time for an appre 
ciable skin of metal to solidify against the surface of 
the mold, the mold is tilted and the still liquid metal is 
poured out. This leaves a hollow thin walled casting of 


irregular inside surface and irregular shell thickness. 


Zine alloys, lead alloys and certain aluminum alloys 


are used for slush castings. 


\eaw 


Pouring molten metal into sand molds. For 
large castings molds are often constructed in 
pits in foundry floor. Genero! Motors Corporation 
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CENTRIFUGAL CASTINGS 


Any metal that can be cast in a sand mold can be 


cast in a centrifugal mold. Such molds are made of 
metal and mounted so that they can be rotated. While 
the mold is rotating, molten metal is poured in and 
distributed by centrifugal force around the wall of the 
mold. This method was first developed for the manu- 
facture of pipe and later was applied to the production 
of gun barrels and other cylindrical shapes that can be 
rotated around their center of gravity axis. For irregu- 
lar shapes the molds are placed radially around a cen- 
tral pouring cavity to which the molds are connected 
by sprues. The whole mass is rotated and the molten 
metal poured in at the hub. Centrifugal force drives the 
metal into the mold cavities where it solidifies under 


pressure. This process is known as centrifuge casting. 


Costs. Because the metal molds cost considerably more 
than patterns, castings are made by this process only 


when relatively large quantities are required. 


Sizeé Limirations. There is no definite limitation to the 
size that can be cast centrifugally. About the largest 
pieces being produced at this time by this method are 
barrels for heavy guns. Many of the cylinder barrels 


for aircraft air-cooled engines are made by this process. 


Desicn Features. Centrifugal pressure on the molten 
metal squeezes the metal that is heavier than the slag 
toward the outer periphery and the impurities such as 
slag inclusions and oxides are squeezed toward the cen- 
ter of rotation. If the slag is the heavier, the reverse is 
true. The resulting casting is therefore clean and has a 


denser grain structure than is obtainable in castings 


produced in stationary molds. 

















































Assembling a mold used in the centrifugal casting of a tank sprocket wheel. 
Sprockets are poured as mold spins on horizontal plane. . Ford Motor Company 








PRECISION CASTINGS 


Commonly called the “Lost wax method” the pre- 
cision casting process was first used for jewelry and 
dental inlays. A mold is first made of metal, rubber o1 
bonded graphite material. Wax or a volatile plastic is 
poured into the mold. When the wax has hardened, the 
mold is taken apart and the wax pattern taken out. The 
pattern is then “invested” in a ceramic body with suit- 
able openings provided for subsequent operations. When 
the ceramic body has hardened it is fired, during which 
operation the volatile plastic pattern evaporates. This 
leaves a porcelain mold. 

In casting, the porcelain mold is filled with molten 
metal. Generally pressure is applied to the molten metal 
by means of compressed air or by spinning the mold to 


create a centrifugal force. 


MATERIALS. Practically any metal or alloy can be pre- 
cision cast, but the process finds its principal value in 
the casting of tungsten and tantalum carbides and high 


alloys that are difficult to machine. 
Toouinc Costs. These are relatively low. 


DIMENSIONAL AccuRACY. Exceptionally high dimen- 
sional accuracy is obtained in precision castings, it is 
the principal reason for the use of this casting method. 
With proper control, dimensions can be held to an a 
curacy of plus or minus (0.001 in. Fine details on the 
wax or plastic pattern are reproduced precisely on the 
surface of the casting. Threads can be cast, requiring 
little or no further machining. Wall sections can be 
cast exceptionally thin. Bosses, undercuts and irregular 
shaped holes can be made. Cast dimensions are so close 
that machining of castings is either eliminated or re- 
duced to a minimum. 
Size Limitations. At present most of the castings pro- 
duced by this process weigh only a fraction of a pound 
although some castings weighing as much as 10 lb. have 
been made commercially. The industrial application of 
this process is new. Undoubtedly further developments 
will progress rapidly. 

DesIGN FEATURES. Precision casting process is econom: 
ical for the production of parts having an irregular and 
complicated shape. It is the only commercial process by 
which intricate accurately dimensioned parts can be 
made of materials difficult to cut, such as the tungsten 
carbides and some of the high alloy steels. It is of in- 
terest to note that the commercial production of gas 
turbines had to await the development of this technique 
before the blades and nozzles for such turbines could 


be produced economically. 
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DIE CASTINGS 


Principal die casting materials are alloys of zinc, alu- 
minum, magnesium and copper. A few die castings are 
made of lead base alloys and also tin base alloys but 
such die castings have an extremely limited commercial 
application. 

looiine Costs for die castings are the highest of any 
casting process both with reference to the initial cost of 
the dies and cost of die maintenance and replacement. 
\fter the die has been made it is usually expensive to 


change the design of a part that is to be die cast. 


DIMENSIONAL AccuRACY. Dimensional accuracy of die 
castings is somewhat higher than that of precision cast- 
ings. Because of the high dimensional accuracy, subse- 
quent machining is usually not required and the parts 


can be assembled interchangeably. 


Size Limitations. Size of die castings range from the 
size of a zipper or talon fastener, to pieces weighing 10 
lb. or more. There is no definite maximum size, the lim- 
iting factor being the size of the die casting machine 


available. 


Desicn FEATURES. Shape of die castings may range 
from simple solid pieces to intricately cored irregularly 
shaped parts such as carburetor bodies. Internal and 
external threads requiring no further machining can be 
die cast as can flats, slots. cross holes. irregular con- 
tours. kKeyways and bosses. Letters, numbers, trade- 
marks. stippling, knurling can be produced on the part 
in the die casting operation. 

Inserts of metal or certain non-metallic materials 


having the required strength and temperature resist- 




























Multiple pulley bracket die cast of aluminum base alloy. Holes through 
six sections of the casting are held in alignment. Cores forming these holes 


are tapered, so that a final reaming operation is necessary to size the holes. 
Harvill Corporation 
























Trim indicator wheel die cast of aluminum base alloy. Uniform continu 
ous spiral groove of 7/32 in. pitch and 5/32 in. deep is cast to size. 


Cable control drum die cast of aluminum base alloy. Grooves are cast to 
size and held concentric with center hole. Arm and recess in body be-) 


neath arm are formed by interlocking cores. Harvill Corporation 





ance can be placed into the die and the metal then die 


cast around the insert. As an example, sleeve type bear- 
ings of solid bronze, porous bronze or hardened steel 
are sometimes cast-in by this method. 

Die castings can be assembled by riveting, gas weld- 


ing. and electric welding. 


FinisHeES FoR Die Castines. Because of their extremely 
smooth surfaces it is often unnecessary to apply fur- 
ther surface finishing treatment. If appearance is a 
highly important consideration die castings can be 
buffed, polished, brushed or tumbled. Sprayed metallic 
finishes can be applied. Most of the die casting alloys 
can be electroplated. Chemical treatments are some- 
times used for surface finishes but more often are ap- 
plied as a base for enamel or lacquers. Organic finishes 
such as enamels or lacquers can be applied to all types 
of die castings. The die casting can be given a coating 
hy repeated dipping in nitrocellulose or ethyl cellulose 
solutions or by spraying these solutions. Cellulose ace- 
tate or cellulose acetate butyrate plastics can be injection 


molded over die cast parts. 


OMPAR! 


ALUMINUM ALLOYS 
SELECTION FACTOR A.S.T.M. 
Nos. 5, 7 


MECHANICAL PROPERTIES 
Tensile strength 
Impact strength 
Elongation 
Dimensional stability 


Resistance to cold flow 


PHYSICAL CONSTANTS 
Electrical conductivity 1 (highest) 
Thermal conductivity 1 (highest) 
Melting point 2 
Weight, per cu. in 2 


CASTING CHARACTERISTICS 
Ease, speed of casting 2 
Maximum feasible size 1 (largest feasible) 
Complexity of shape ] (greatest feasible) 
Dimensional «accuracy 2 
Minimum section thickness 2 


Surface smoothness 2 


COST 
Die cost® 
Production cost 
Finishing cost* 


Cost per piece** 


Bellcrank operating lever die cast in aluminum alloy. Drill points are 
provided in the ears at the end of both arms. 


Harviill Corporation 


Metallic coatings can be applied by dipping in molten 
metal such as lead or by metal spraying. 

The accompanying table sets forth the comparative 
physical properties and features of die castings made 


of the commonly used die casting alloys. 


MAGNESIUM ALLOYS ZINC ALLOYS 
A.S.T.M. A.S.T.M. 
Nos. 12, 13 Nos. 21, 23, 25 


1 (strongest) 
1 (toughest) 
1 (most ductile) 
1 (most stable) 


1 (most resistant) 


2 3 
2 4 
1 (highest) 2 
4 1 (lightest) 


2 1 (easiest) 
1 (largest feasible) 1 (largest feasible) 
1 (greatest feasible) 1 (greatest feasible) 
1 1 (most accurate) 
2 1 (thinnest) 


] 1 


1 (lowest) 
1 (lowest) 
1 (lowest) 


1 (lowest) 





Through the use of a low-temperature annealing treat- 
ment, alloy 23 can be made virtually stable in 
dimensions 


Dies for casting the low melting point alloys are least 
expensive and have longest life 


*includes polishing and buffing expense as well as 
ease of applying all types of commercial finishes, both 
electrodeposited and organic. 


**Based on die, material, and fuel costs, production 


speed, and machining and finishing costs. 





=No. 218 Aluminum alloy and No. 360 Aluminum alloy, 
(now under investigation by American Society for Test 
ing Materials) have tensile, impact strength and elon- 
gation in class 2, that is, equal to those of Zinc alloys. 
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FORGINGS 


Forging dies particularly those for drop forgings and 
hot pressed forgings are relatively expensive. Because of 
the high die costs involved, parts are not made as forg- 


ings unless a large quantity is to be produced. 


DIMENSIONAL AccuRACY. Dimensions that are parallel 
to the plane of the parting line between the two halves 
of the die can be held to a high degree of accuracy, the 
accuracy being determined by the care with which al- 
lowances have been made for finishes. Dimensional lines 
that pass through the parting plane between the two 
halves of the die cannot be held to as high a degree of 
accuracy because of the variable thickness of the flash 
that is squeezed out from the forging and opens the two 
halves of the die. To obtain greatest accuracy, forgings 
are given a coining or swaging operation in which the 
part is pressed or hammered to a high degree of dimen- 


sional accuracy. 


Size Limirations. Forged parts can be extremely small 
or quite large. There is no definite limitation on the size 
of hammer forgings, as illustrated by forged gun bar- 
rels. Drop forgings and hot pressed forgings are limited 
in size by the equipment available. About the largest 
size aluminum hot pressed forgings are the crankcase 
parts for aircraft engines. 

DesicN Features. The hot working of metal usually 
improves its grain structure and thereby its physical 
properties. Hence forged parts are generally stronger 


than the same part made as a casting. 


forged sections and assembly which was formed by flash welding. 


Lukenweld Incorporated 


Dimensional tolerances of forgings can usually be 


FORMING METHODS 










held within closer limits than sand castings and suc- 


cessive pieces are produced with smaller variations in 
a given dimension. 

Although all metals oxidize to a greater or less ex- 
tent when heated to the forging temperature, forg- 
ings have exceptionally smooth surfaces especially hot 
pressed forgings. All hot forgings have a surface scale 


which must be removed by blasting before machining. 


COLD HEADING 


Cold heading can be considered as a forging opera- 
tion done at room temperature. It is the process used in 
the manufacture of rivets, bolts, tappet valves and simi- 


lar products. Usually the parts are produced in an au- 


tomatic cold heading machine at a rapid rate. 

















Drop forging the end boss on a connecting rod under a 


steam hammer. Ohio Forge Machine Company 














In the extrusion process metal is heated to a_ plastic 
condition. By means of a plunger, pressure is applied to 
the metal which is then forced out through a die open- 
ing thereby producing bars of any desired cross-section 
or tubes of a given desired cross-section. Usually the 
cross-section is constant throughout the length of the 
bar or tube. 

Cold drawn sections are produced by pulling cold 
bars through successive dies thereby producing bars of 
regular or irregular cross-section. Tubes are drawn cold 
in a somewhat similar manner to produce seamless tubes 


of highly accurate diameter. 


Too.ine Costs are relatively low both for extrusions 
and cold drawn sections, the only cost involved being 


that of the die. 


DIMENSIONAL AccuRACY. Both extrusions and cold 
drawn sections have dimensional accuracy of the order 
of thousandths of inches varying with the size of the sec- 


tion and the material. 


Size Limirations. There are no definite limitations on 
the maximum size of extruded tubes and sections, the 
limits being determined by the size of equipment avail- 
able and the pressure required for extrusion. Maximum 
sizes will vary according to the plasticity of the metal at 


the extrusion temperature. 


Design Features. Initially, extruded sections and cold 
drawn sections were used primarily to save machining 
expense. By proper design it is often possible to make 
parts from extruded or cold drawn stock which require 
very little machining other than cutting a piece to length. 

Extruded and cold drawn parts also have the advan- 


tage of smooth surface finish. Cold drawing of steel 


parts produces a hard skin which is often desirable. 





















Extruding an aluminum structural tube shape in a 4,000 ton horizontal 
hydraulic press. 


Aluminum Company of America 


2 ar es 


EXTRUSIONS AND COLD DRAWN SHAPES 





Tank shell fabricated of components by welding. Main component is an 
impact extruded aluminum shell. Bosses on bottom are die formed in im- 
pact extrusion operation. Lewyt Corporation, and Sperry Gyroscope Company 


IMPACT EXTRUSIONS 

In impact extrusion, a cold or moderately heated disk 
or slug of metal is placed in a shallow cup shaped die in 
a power press. A punch, the diameter of which is less 
than that of the die, then strikes the slug forcing the 
ductile metal of the slug to flow through the annulai 
clearance between the punch and the die and upward 
around the punch. Tin, lead, pure aluminum and certain 


alloys can be extruded commercially. 
TooLine Costs for impact extrusions are relatively low 


DIMENSIONAL ACCURACY. Cross-sectional dimensions of 
impact extrusions are in the order of thousandths of an 


inch and are higher than that of stampings. 


Size Limitations, Maximum size of parts produced de- 
pends upon the capacity of equipment available, Pieces 
as large as © in. in diameter with about “4 in. wall 


and relatively heavy bottoms have been produced. 


Drsicn Features. Cross-section of an impact extruded 
part may be circular, oval, rectangular or of irregular 
shape. The outer and inner surface of the cylindrical 
portion may be plain or corrugated or ribbed. The 
walls of the impact extrusion may be extremely thin, as 
in toothpaste tubes, or as thick as approximately + in. 
The thickness of the bottom bears no relationship to the 
thickness of the wall. The bottom may have bosses or 
lugs integral with it on the inside or outside. 
Outstanding advantage of impact extrusions is that 
they are produced in one operation, thus a square can 
which may be expensive to produce as a stamping can 


be produced as an impact extrusion in one blow. 
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Pressed powdered metal parts are produced on a press 
by placing a measured quantity of finely powdered metal 
in a die cavity and then squeezing this powder by push- 
ing a plunger into the die cavity to form a compact mass 
which is then heat-treated in a furnace. Depending on 
the technique employed the finished part may be a 


solid material or of varying degrees of porosity. 


looLinG Costs for powdered metal pressings are mod- 


erate as the parts are produced in one pressing operation. 


Dimi NSIONAL ACCURACY. Dimensions perpendicular to 
the direction of travel of a plunger can be held to a 
fraction of a thousandth of an inch. Dimensions parallel 
to the direction of travel of the plunger may vary sev- 


eral thousandths. 


Size LIMITATIONS. There are no definite limitations on 
the size of pieces that can be produced as powdered 
metal pressings other than the capacity of the equip- 
ment available. Parts having a superficial area as much 


is 10 sq. In. have been produced. 


DrsiGn FEATURES. It is essential that the shape of pow 
dered metal pressings be such that all of the particles of 
powder will be subjected to the direct pressure exerted 
by the plunger. Hence such pressings cannot be made 
with undercuts perpendicular to the axis of the part. 
Parts that are complicated in shape and that would 
require relatively expensive machining to finish to the 
desired dimensions can often be made more economi- 
cally as powdered metal pressings. The maximum ten- 
strength of a powdered metal pressing may be as 
has 30 percent of the tensile strength of-the solid 
terial. Porous pressings such as used for oilless bear- 
ind filters are, of course, relatively weaker. Por- 
osity of the finished parts can be controlled. 
Iwo or more metal powders can be mixed to produce 
a material which retains proportionally the individual 


characteristics of each constituent. 
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PRESSED POWDERED METAL PARTS 





Machine to dotted lines 
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Holes at right angles to direction of pressing can- 
not be molded, but must be drilled necessitating 
an additional operation* 


REENTRANT GROOVE 
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Cannot be molded 
in this form 


Mold with. straight 
sides. Machine as per 
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Design of powdered metal parts. Keystone Carbon Company 







STAMPINGS AND DRAWN PARTS 

















































































Stampings can be made of steel, copper, brass and 
aluminum. len 
tog: 
Toouine Costs. Depending upon the size and propor 
tions of the part, tooling costs may be high or low. To 
Usually parts are made as stampings only when large pat 
quantities are required although many simple stamp Din 
ings can be produced economically in small lots. wit 
DIMENSIONAL AccuRACY. Commercial tolerances on fro 
stamped and drawn parts are of the order of a few Ln 
thousandths of an inch. When an especially high deg ree De: 
of accuracy is required, it is obtained by coining opera élis 
tions in which the part is swaged and squeezed to its m 
final dimensions to an accuracy of the order of a thou . ” 
s 
sandth of an inch or less. ‘ 
Size Limirations. There are no definite limitations on \ 
the design of parts to be made as stampings. If the size and 
of the part is too great for the press capacity available ing 
it can be made in two pieces and then flash welded to lich 
gether as in the method used in the manufacture o! 
automobile bodies. 
Design FratTureEs. Metal stampings produced in la: gi H 
quantities are in general low in cost and accurate in 7 
dimensions. Parts may range in shape from flat plates the 
of regular or irregular shape having a variety of holes — 
to deep drawn vessels with stiffening ribs and embos # 
ings. For maximum economy, round shapes and circu 
. ° loo 
lar holes are cheapest to produce. Square and irregulat 
cross-sections should be avoided. Corners should be well is 
rounded with the radii at least equal to the thickness o! Drs 
the sheet. Curled edges and corrugated areas can be g 
incorporated in parts of thin materials to add stiffness that 
0.3 
1) 
the 
This 
lore 
ness 
the 
1 
by 
surf 
“ Wi lem) 
Steel parts made by blanking, punching, drawing and form- ‘. ra Bom 
: ing operations. Worcester Pressed Stee! Company ; har 
lathe 
Shallow drawn disk shaped stamping with punched holes in * 
- formed pockets around flange. aS ping 
ee lam 
















































FLAME CUTTING 


Ferrous materials can be cut in profile with an acety- 





and 
lene flame, the torch being guided by hand or by a pan- 
tograph. For mass production machines are automatic. 
)por- 
_ Tootinc Costs. Other than the costs of templates or 
larce patterns there are no tooling costs. 
amy DIMENSIONAL AccurRACY of flame cut parts will vary 
with the thickness of metal being cut, and will range 
— from about 14, in. to possibly as much as Ys inch. 
i few LIMITATIONS. Plates up to 12 in. thick can be flame cut. 
= DesiGN Features. Flame cutting makes possible the pro- 
pera- nas . . 
iii filing of sheets, plates, billets and forgings to shapes that 
its a 
” are dificult or too large to be machined. If a number of 
thou: pieces of same size and shape are to be cut from thin 
sheets. the sheets are often piled and cut in one operation. 
ns on Applications for flame cutting include the beveling 
e size and grooving of plates preparatory to welding, profil- 
ilable ing of large sheets and forgings, cutting of access and 
ed to lightening holes in sheets and similar operations. 
ire ol 
a 
AE HARDENING 7 
. * te’ 
la ‘ e e . > » % € 
. Hardening with acetylene flame consists of heating m 
ale in | 1 . : ; 
ile surfaces of metal parts to a temperature higher than : : 
o | | Flame cutting four sprocket wheels simultaneously. Path of mul- 
a the critical and then quenching with water or com- tiple torch head reproduces contour of a template. 
holes 1 air a. h; | » 
pressed air. By subsequent reheating the hardness can 
nboss be tempered as desired. 
CIrcu- 


lootinc Costs. None, except possibly special torch tips 
egulal 


to suit contoured work. 


be well 
ness of Desicn Fearures. Flame hardening is used for harden- 
can be ing a restricted area on large parts made of materials 


that are hardenable by heat-treatments such as steels of 


itlness. 


35 percent carbon or higher. 

Depth of hardness is governed by the depth to which 
the metal is heated to a temperature above the critical. 
this is controlled by adjusting the speed of travel of the 
torch and the volume of the flame. The degree of hard- 
ness obtained depends upon the hardenability factor of 
the steel and the rate of quenching. 

The operation may be performed entirely manually 
by manipulating the torch back and forth across the 
surface to be hardened and after obtaining the desired 
lemperature quenching the surface with oil, water o1 
compressed air. For quantity production such as in the 
hardening of gear teeth, the part can be mounted on a 


lathe and rotated at a pre-determined speed. The oxy- 


liad 


acetylene torch is mounted so that the flame will im- ; 
binge on the work as desired. After passing through the Flame hardening teeth on spur gear with oxyacetylene flame. 





lame, the metal is quenched in a stream of oil or water. 








ASSEMBLY METHODS 


WELDING 


lypes of welding are gas welding. are welding and re- 
sistance welding. Complicated forgings and castings can 
be welded together from simple components. Intricate 
stamped and drawn shapes can be designed to be made 


as a welded assembly of simple elements. 


Gas Wexpinc. Conventional gas welding is done with 
an oxyacetylene flame. It is generally used to join thin 
sheets which are usually flanged prior to assembly, the 
upstanding flanges furnishing the filler metal for the 
welding operation. Inherently it is a more expensive 
type of welding than are welding, but is generally more 
suitable than are welding for the welding of thin sheets. 
Practically all metals can be welded with an oxyacety- 


lene flame. 


(Arc Wevpinc. In are welding an electric current fur- 
nishes the heat to fuse the metal to be welded. The elec- 
trodes may be carbon or metal. In carbon are welding 


extra metal is added by feeding a metallic rod into the 


Seam welding a cylindrical metal jacket in which an electronic tube 
mechanism is inclosed. 


Westinghouse Electric & Manufacturing Company 


flame. When a metal electrode is used the welding rod is 
the electrode. 

Arc welding may be done by hand or by an automatic 
machine. 

Electric arc welding is inherently more economical 
than gas welding and hence more widely used. Usually, 
if the weld is to be subjected to high stresses it must be 
peened or annealed in the furnace to relieve internal 
stresses. The latter method is usually the better as it com- 
pletely stress relieves the welded structure. 
RrESISTANCE WELDING. Resistance welding is done on a 
machine in which the parts to be welded together are 
squeezed between two electrodes at the point to be 
welded and a pre-determined amount of current is 
passed through. The resistance at the surface to be 
welded causes the generation of heat which fuses the 
metal. In spot welding the action occurs over a small ci 
cular area from Vs to 7s in. in diameter. Lapped metal 


sheets are frequently joined by spot welding. 


Housing for a 255 ton joggling press, welded together from steel slo 
and plate. Housing weighs 16 tons. 


Lukenweld, Incorpord'® 
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BRAZING ALLOYS are of three types: Copper, silver 
alloys, and aluminum alloys. 

Copper brazing, because of the high temperature re- 
quired to melt copper, is used only with ferrous mate- 
rials and the cupro-nickels Many carbon and alloy steels 


can be brazed with only a suitable reducing atmosphere 


rod is for a flux. Steels containing considerable chromium, 
silicon, aluminum or manganese require protection 
ymatic against oxidation. 
Silver brazing is used for non-ferrous materials and 
omical stainless steel. 
sually, Aluminum base alloy filler material is used in brazing 
ust be aluminum parts. 2S and 3S wrought non-heat-treatable 
nternal aluminum can be brazed and will be fully annealed in the 
it com: operation. Heat treatment of 53S and 61S heat-treatable 
aluminum alloys can sometimes be combined with the 
1e On a brazing operation. 


her are - : ’ , 
lootinc Costs are low for large quantity production. 


” " Tool cost is limited to that required for jigs and fixtures 
— = necessary for holding the parts in alignment during 
* : brazing operation. Special inductor coils may be re- 
ase a" quired if heating is done by induction methods. 
nall cit 
-d_ metal Size Limirations. Practically no limitation on size of 


parts when joined by torch methods or induction heat- 
ing methods. In furnace brazing, the size of furnace de- 


termines the maximum size of part. 





Desicn Features. Adjoining edges or surfaces of parts 
that are to be joined by brazing must be fitted closely to- 
gether. metal to metal contact is desired. In copper 
brazing, the parts are assembled and held together by 
pressing. swaging, crimping, riveting, pinning or spot 
welding to prevent slippage of the parts while the cop- 


per brazing material is in a liquid state. 


Strength of brazed joints depend upon the design, 
area and thickness of the joint, the composition of metals 
joined and the brazing alloy. Cross-sectional area of 
members o1 parts to be joined should be approximately 
equal at the joint, 

Number of joints that can be brazed simultaneously 
ina furnace is limited only by the ability to hold the 
parts in place during brazing. 

Products that are difficult to make in one piece can be 
made in sections in the form of punchings, drawn 
shapes and screw machine parts, then assembled by 
brazing. 

Heat-treatments can be carried on either during or 
following furnace brazing operations. As delivered from 


ym steel slots 


+ tecontll the furnace the work is normally bright and clean, re- 


quiring no further finishing. 


BRAZED ASSEMBLIES 




















































Induction heating arrangement for brazing bourdon gage tubes to pressure 


connection fitting. Ajax Electrothermic Corporation 


Subassemblies copper brazed in box type controlled atmosphere furnace. 


General Electric Company 


HEATING METHODS: 


PAINIICTIAQAI 
INDUCTION 


. — Induction heating is the generation of heat in any 


material capable of conducting an electric current, by 





placing the material in a magnetic field of a coil carry. 





ing a high frequency alternating current. Non-magneti 





materials such as carbon, aluminum, copper, and non 


magnetic steels respond readily to induction heating. 


Too.inG Costs are limited to expense for inductor coils 


quenching rings, and fixtures for holding work. 


HEATING AUTOCLAVES Siz— Limitations. Applications are limited only by the 
difficulty or imposs:bility of forming a heating coil or 
inductor that will properly fit the surface of the part 
requiring heat, or the lack of a low frequency generator 
having sufficient output power to heat adequately th 


surfaces. 





Desicn Features. Heat generation is confined to re 
gions lying in the magnetic field. The process makes 


possible the production of locally hardened steel parts 











such as gears and cams, with a desired degree and depth 


HEATING SHRINK HEADS of hardness, metallurgical structure of core, demarca- 
TO REDUCE PIPING ; . . 

tion zone and hardened case, with practically no distor 

tion and scale formation. Both heating and quenching 


cycles can be entirely automatic. 


§ fe ) Induction heating applications include: Soldering: 


brazing; heating metals preparatory to forging. up- 
SHRINK FITS z prep oO o lorging | 





setting, extruding and spinning; heating parts whicl 

are entirely surrounded by a glass envelope; melting 

metals in a controlled atmosphere or in a vacuum; and 
LLM 


hardening bearing surfaces on machined parts. 
SUNAEVOTILIT ANTM 











CONTINUOUS PRODUCTION 
OF SPIRALLY BRAZED TUBING 























ANNEALING 


WELDED STEEL Pipe HEATING SHAPES FOR BENDING 


Typical industrial applications of induction heating. 


Ajax Electrothermic Corporation 








DRYING WELDING ROD COATINGS 
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LECTRIC HEATING 


Practically all non-metallic materials can be heated 
in a high frequency electrostatic field, they include: 
Cellulose, paper, textiles, powders, felts, leather, wools, 
cottons, ceramic clays, tobacco, rubber, celluloid, glass, 


fiber glass, and granulated cork. 


Tootinc Costs are low. Only flat sheet electrodes are 
required, except for parts having curved contours which 
can be shaped in wooden die blocks sprayed with metal 


to form electrodes. 


Size Limirations. When pressure is required to process 
the work, size is limited only by size of press available. 
For work that does not require pressure there is no limit 


on size. 


Drsicn Features. Wood, leather, felt and paper can be 
formed into laminated structures by coating or impreg- 
nating the material with a bonding substance such as 
resin or glue, and then placing sheet electrodes and ma- 
terial between press platens. The resulting structures 
are dense, well-bonded, and stronger than the original 


material. 


Cork granules mixed with urea or phenol resin are 
pressed and heated by this process to form cork boards 


of excellent strength, heat resistance, and heat insulation. 


Dielectric heating is not limited to bonding and mold- 
ing parts such as boards and slabs having plane surfaces. 
Parts having curved surfaces can be made if the section 
is approximately of uniform thickness. Constructions 
made by this process include propellers and keels for 
boats 

Process is used to produce heat to bring about chemi- 
cal reactions, and to sterilize cereals and other foods. 

\dvantages of dielectric heating include: 

l. Increases speed of processing and reduces labor and 

equipment costs. 

2. Produces and confines heat in the part at the zone 
where needed, thus reducing overall power consump- 
lion. 

Is clean and does not require excessive floor space. 
Improves the production qualities of a product. 

Is flexible in its application to a variety of operations, 


processes or products. 
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Method of reducing temperature gra- 
dient which occurs because of con- 
duction to the press. 









Fundamental circuit uted in heating dielectric material 
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Heat Insulating Materials 


Typical setup of 
gluing one assembly 
at o time 


whereby two assemblies 
are made simultaneously 


Alternator 





Heat Insulating Moterials 







Heat Insulating Materials 





Arrangements for heating dielectric materials 
with high frequency power. 












SURFACK TREATHENTS 


SHOT 


Shot peening has generally been applied to steel parts. 
but the benefits of the process are also applicable to cast 
iron, malleable iron and non-ferrous parts, varying in 
degree with the material and design of the parts. 

TooLineé Costs are limited to expense of providing work 


holding fixtures. 


51zE LIMITATIONS. Size of parts is limited only by the 
capacity of the mechanical handling system for exposing 


the work to the blast stream. 


Design Features. Pre-stressing surfaces of parts by 
shot peening increases their fatigue life. When working 
stresses are applied that would ordinarily increase the 
tension stress on the surface, that tension is offset by the 
residual stress in shot peened surface layer. ( ompressive 


stress imparted increases with hardness of surface. 





American Foundry Equipment Company 


Factors that affect quality of shot peened parts in 
clude: Duration of exposure, size and hardness of the 
shot, velocity of shot, coverage and direction of shot, 
and hardness and physical properties of the work sur- 
face. 

Care must be exercised so that damage to sharp edges 
of extremely hard parts by high intensity peening will 
not take place, otherwise spalling or chipping might 
result, 

Shot peening will in general lengthen the fatigue life 
of any part that is subject to bending or twisting stress. 
hut it has little effect on axial push-pull stress. 

\pplications for shot peening include: Leaf, helical 
and valve springs; gear teeth; splines; universal joints: 
steering knuckles; connecting rods; axles and shafts: 


torsion bars: and crankshafts. 


Reprints of this section are available at 10 cents each, special price for quantities. 
Address publisher — PRODUCT ENGINEERING, 330 West 42nd Street, New York 18, N. Y. 


1945 by McGraw-Hill Publishing Company, Inc 
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Design of Hydraulic Systems 
1V—Selector and Relief Valves 


HOWARD FIELD, JR. 
Consultant 





Selector and relief valves are analyzed as to their design, character- 
istics, uses and construction. Valves are classified as to type and 
sketches are used to illustrate the design and operating features. The 


problems of materials used and internal leakage are discussed in detail. 












ODERN hydraulic systems re- 
quire a device to direct and seal 
fluid pressure performing oper- 
ations. control the speeds of operations 
and to relieve unwanted pressures. 
These functions are all performed by 
valves of various types each of which 
has many variants, each having charac- 
teristics which particularly adapt it to 
specifie uses. 














Selector Valves 






Selector valves, as the name implies, 
select the particular mechanism to be 
operated as well as control its direc- 
tion and speed of movement. Valves 
used as selector valves are: plug cocks, 
rotary disk valves, slide valves and pop- 
pet valves. 










The plug cock and rotary disk valve 
are simple. rugged and. in the past, were 
often used as selector valves in spite of 
the serious disadvantage of requiring 
enormous handle loads for operation. 
For hydraulic work these valves are de- 
pendent upon the hydraulic fluid for 
lubrication as most lubricants are solu- 
ble in hydraulic fluids. 













Plug cocks consist of a tapered plug, 
which must be seated in a conical bore 
by more pressure per unit area of en- 
gagement than the pressure they are 


intended to seal. This large area of 
contact makes the total force and re- 
sultant friction large, thus operation is 
difficult. Springs are often used to seat 
the plugs with the result that the plug 
becomes excessively tight, when not in 
use, and sometimes operation is nearly 
impossible. 

Rotary disk valves were made in an 
effort to overcome the wedging action 
of the plug cock, and although this was 
accomplished the friction force re- 
mained large. The disk and its seats 
must be nearly optically flat to prevent 
leakage. This involves large contact 
areas which entail large frictions. 

The Saval Company, in a patented 
construction, have reduced handle load 
and solved the problem of sealing rotary 
disk valves without leakage. In these 
valves any part which has high pressure 
applied to it is equipped, as shown in 
Fig. 1, with a “shear seal.” When there 
is low-pressure in the passage the 
“shear seal” is held to the disk by a 
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seal when high pressure is used. 
slide valves having no leakage. 





Pro Cy 


ENGINEERING — 


—~ APRIL. 1945 


Fig, 14 “shear seal” consists of a sealing ring which is held tight to the disk 
by a Marcel spring, at low pressures, and by fluid pressure on the top of the 
This device is used in rotary disk and in 


Marcel spring. and when ander high- 
pressure is held to the disk with a force 
proportional to the pressure. Since the 
contact area is small the total force and 
consequent friction are small. 

Slide valves are frequently used as 
selector valves since little effort is re- 
quired for their operation. Basically 
a slide valve consists of a housing in 
which there is fitted a slide or plunger. 
The housing must be equipped with a 
pressure port, two control ports and a 
return port. The slide or plunger can 
have two or more lobes properly placed 
to control the flow of fluid between the 
ports. Slide valves are classified as 
to the arrangement of the slide or 
plunger lobes in relation to the ports 
when the slide or plunger is in center or 
neutral position, and are as follows: (1) 
Closed-center type where all ports are 
closed. (2) Closed pressure open center 
type where the controlled mechanism is 
free to move in either direction but posi- 
tive action in either direction is ob- 
tained. (3) Open center type where con- 
trol ports and pressure are connected 
to the return. (4) Cylinder closed open 
center type where control ports are 
closed and pressure is connected to the 
return. Slide valves are also classified 
as balanced and unbalanced. 

Most slide valves are of the lapped 
fit design and the problems inherent in 
that type construction must be carefully 
considered or the valves cannot perform 
in a satisfactory manner. One of the 
first of such problems is the choice of 
size for the plunger lobes. If their 
diameter is small the valve will have less 
internal leakage both because the fits 
can be made tighter and because the 
circumference of the lobe and conse- 
quent area of clearance path is small. 
On the other hand the pressure loss in 
the fluid flowing through the valve will 
be high and the parts may not be rugged 
enough to withstand normal abuse. In 
general it will be found that the best 
compromise is reached when the diam- 
eter is the larger of two factors: (1) 
Minimum diameter which will be sufh- 
























(1) Simple slide vatve of the closed center type 
is shown in the neutral position. The lobes of 
the slide or plunger cover the two cylinder ports 
and no fluid can flow to or from either end of 
the cylinder and thus there can be no motion of 
the cylinder piston. 


SELECTOR VALVES 











Fluid pressure is isolated be- 
tween the two lobes of the plunger. Movement of Uf 
the plunger to the left would allow fluid pressure 
at cylinder port 























1 and return to cylinder port 2 











thus directing a corresponding movement of the Facks11g ° — 
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cylinder piston. Movement of the plunger to the 


right reverses this action. 














(1) 





(2) A valve of the closed pressure open center 
The cylinder 
piston is free to move in either direction since the 
cylinder ports are open to the return and fluid - f 
pressure is 


type is shown in the neutral position. 
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isolated between the plunger lobes. 
Motion of the plunger to the right or left gives 


positive action of the cylinder piston. 










































| Pressure 
(3) A valve of the open center type is shown in the 


a " / 
neutral position. The plunger has three lobes so Cylinder port! 
arranged that cylinder ports, return, and pressure, 

are all interconnected. 


Cylinder port é 








If the plunger were moved 
to the left, to the position shown by the dotted lines, 
cylinder port 1 would connect to the return and 
cylinder port 2 to the pressure. 













































(4) Another slide valve is the cylinder closed open 
Shown in 











center type. the neutral position the 
plunger has four lobes and pressure is connected 
to the return while cylinder ports are isolated allow- 


ing no motement of the cylinder plunger. 








(3) 






Re 


Note: The valves shown in (1) and (2) are un- 
balanced on the return side. 






















In some cases this UDA sends 
unbalance is useful but in the majority of cases it a a wad ; = 
is undesirable. The valves shown in (3) and (4) —j — ——— — -———- 
are in complete hydraulic balance. Slide valves of 777, 

all types may be made balanced, or unbalanced - 
with respect to pressure at any port, by 
arrangement of porting and lobes. 
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ciently rugged. (2) Diameter to give the 
highest economical pressure loss. 

Another important consideration is 
the materials from which the plunger 
and its immediate surroundings are 
made. For aircraft work weight must 
be considered. Needless to say, the 
plunger and housing or sleeve in which 
it slides must be of materials which run 
well together although there will be no 
bearing pressure between them if the 
arrangement is correct. The materials 
must have thermal coefficients of expan- 
sion so related that the plunger will not 
bind at any temperature within the op- 
erating range of the equipment nor be 
too loose within this range. Slightly 
greater clearances can be tolerated at 
the colder temperatures since the fluid 
will have less tendency to leak when 
cold. The materials must be hard 
enough to withstand abrasion. 

The detail design of the valve and its 
parts is of great importance. Since the 


clearances must be small it will not 
prove feasible to manufacture a valve 
having a two diameter bore in which a 
single, shouldered plunger must fit both 
diameters because of the serious diffh- 
culty in obtaining the requisite degree of 
concentricity between the diameters. 

Many designs of slide valves have 
given trouble because the mounting ar- 
rangements were so designed that over- 
tightening the mounting bolts would 
cause sufficient deflection to bind the 
plunger. Even more give trouble be- 
cause the connections to the tubing 
spring the housing. One way of avoid- 
ing these deflection troubles is to make 
the plunger slide in a sleeve which can 
float a few thousandths of an inch in 
the housing. Of course the sleeve will 
need to be sealed, with respect to the 
housing, to prevent interflow between 
ports. 

It might appear as if leakage could 
he reduced simply by making any port, 














266 








over which the plunger slides. only on 
one side of the housing, thus having the 
smallest port area. This does not work 
in practice because the plunger is forced 
to the far side of the bore leaving the 
More fluid 


shaped 


entire clearance at the port. 
will run through this crescent 
than through a ring shaped 
A secondary 


opening 
opening of the same area. 
undesirable result is the high resistance. 
caused by this crowding action, to move: 
ment of the plunger. It is better practice 
to have any port divided into two ports 
opposite each other thus balancing the 
forces on the plunger. One way of doing 
this is to make an undercut at the port 

Unfortunately this method is not eas 
ily accomplished on automatic machines 
and particularly so if the undercut is {a! 
from the end of a small bore. Anothe! 
way to accomplish the same result is 
drill the port too deep and machine 


passages for fluid on the outer diameter 
of the plunger lobes. 


Sometimes the 
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Grooves for fluid 
passage 
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ing. is desired the ports can be made 


(5) Side load on the plunger and resulting leak- 
age, caused by a single drilled port, can be elim- 
inated, by an undercut (A) or drillizg the port 
too deep and machining grooves on the plunger’s 
outer diameter (B). If a sleeve is used (C) in 
the valve assembly it is usually desirable to turn 
fluid grooves on its outer diameter and drill two 
or more evenly spaced holes for each port. 


(6) Slide valves have a small amount of internal 
leakage and where this can not be tolerated poppet 
valves are used. The poppet valve shown is of the 
closed center type and in the neutral position has 
all poppets closed. If the camshaft were turned 
so that poppets (B) and (D) were raised off their 
seats fluid would flow from the pressure port to 
the cylinder port 1 and from cylinder port 2 to 
the return port. Raising poppets (A) and (C) 
would cause flow in the reverse direction. Rear- 
rangement of the cams on the camshaft allow the 
valves to have other characteristics. For example, 
a closed pressure open center type can be made 
by having cams (A) and (D) hold their respective 
poppets open when the valve is in the neutral posi- 
tion. A closed cylinder open center type can not 
be obtained unless many changes, not shown on 
the diagram, are made. 


(7) In a one piece construction it is possivle to 
partially balance a poppet by adding a balancing 
plunger. If it is desirable to overbalance the 
poppet a design of two or more pieces is inevitable. 


(8) A metering selector valve has a restriction to 
pressure flow and a free return flow. This is ac- 
complished by the use of restricted check valves 
placed in the cylinder ports. Some metering valves 
incorporate a means of changing the amount of 
restriction as the control handle is moved. 


thus causing leaks. Poppet valves do 


tapering in width or the plunger lobes 
slightly tapered in diameter. This grad- 
ually reduces the area for flow and con- 
siderable movement of the plunger is 
necessary between the beginning of cut- 


Poppet type selector valves are more 
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1ot_ work desirable to turn fluid passages on its 
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ving the evenly spaced holes for each port. 
ore fluid When it is desired that the valve 
shaped abruptly change conditions of flow, as off and complete closure. 
shaped might be the case where an exact posi- 
>condary tioning of a device were required. it is 
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usually best to make a slide valve with 
undercuts at the ports. For this condi- 
tion the edges of the undercut and the 
plunger lobe should be made sharp so 
that a few thousandths of an inch move- 
ment of the plunger, when it is near 
cut-off position. will rapidly change the 
irea of the port opening. Correctly ma- 
ed these valves are capable of hold- 
ressure, with only a few drops per 
| leakage, when the overlap of the 
lobe and the port is as little as 0.002 in. 
‘| parts must be hard in order to cut 
down the effects of wire drawing. 

When the opposite effect, or slow clos- 


mi 
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varied in design than slide valves and 
are used when leakage cannot be toler- 
ated. Poppet valves are not readily 
adaptable to the many special condi- 
tions where slide valves are used. The 
poppets themselves are made in many 
styles and from a wide variety of mate- 
rials. Some are simply precision balls 
while others are conical in form and 
may be guided by longitudinal ribs on 
the head, longitudinal ribs on the stem. 
or by the stem itself. Although guides 
were only mentioned for. the conical 
poppets it is necessary to guide ball pop- 
pets to prevent vibration which not only 
is annoying but tends to batter the seats 


not seat instantly. If the seat is made 
sharp it has line contact with the poppet 
and the valve will close quickly, while 
a wide seat giving an area of contact 
will close slowly. An exception to the 
line contact causing rapid closing is a 
ball poppet in a tapered hole, and while 
there is line contact this style of valve 
usually closes slowly. The disadvantage 
of line contact is that wear occurs giving 
area contact. 

Ball or ordinary poppets will open 
when there is a higher pressure below 
than above the seat, and advantage is 
taken of this property. However, it is 
perfectly possible to balance poppets. 
A one piece construction can partially 
or nearly completely balance a poppet 
but if it is desired to overbalance it a 
design having two or more pieces is 
necessary. There are advantages, from 
an operating standpoint in partially 
balancing poppets because this reduces 
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(9) The simplest type of relief valve consists of an unbalanced poppet held 
to its seat by a strong spring. Port (P) is connected to the circuit to be relieved. 
When the pressure acting below the poppet, becomes greater than the spring 
will resist, the poppet rises thus allowing fluid to escape through port (R) 
and maintain the desired pressure at port (P). 


(10) To secure a non chattering relief valve the flow is relieved through a 
slide valve which is opened by a piston, frequently a part of the slide. The 
return port (R) may be shaped to give any type of gradual opening necessary 
to accomplish smooth action. The valve as shown has a longitudinal passage 
through the plunger to prevent trapping of fluid in the spring housing.- This 
has the advantage that only the annular area between the slide valve portion 
of the plunger and its larger head is effective. This permits the use of a light 
spring. The fluid in the chamber (A) may be restricted in its egress to the 
return line thus damping the valve. The slide valve type of relief valve has 
a small continuous leakage even when closed. 


(11) A variation of the poppet type relief valve is the semi-balanced design 
which has the advantage of being tight when closed but still can use a light 
spring. 


(12) Another type of relief valve is pilot operated. A plunger (P) is held to 
its seat in the body by a spring (S). Return pressure is transmitted through 
hole (H) and acts on the tail of the plunger which is equal in area to the seat, 
thus the plunger is in hydraulic balance insofar as return pressures are con- 
cerned, An orifice (O) permits a small amount of fluid to bypass the enlarged 
portion of the plunger. At low pressures the plunger is hydraulically balanced 
with respect to the pressure in (A). When the pressure increases the small 
pilot valve (B) permits bypassing of a fluid from space (C) to return, the 
result is that the pressure in space (A) is greater than that in (C) because the 
orifice (O) restricts rate of flow between these spaces. With the plunger 
unbalanced it rises and allows fluid to flow to return at a sufficient rate to main- 
tain a uniform pressure. Connection can be made to port (V) and remote 
valves used to control the dcetion of the main valves. 


(13) An extension of this piloted relief valve scheme is used as a flow con- 
trol valve. This valve not only maintains a uniform rate of flow, regardless 
of the pressure (a thing which a needle valve cannot do), but acts to limit 
the maximum pressure which can be attained. The principle of the flow 
control portion of the valve is that of maintaining a constant differential pres- 
sure across a flow restriction. The pressure entering the valve acts upward 
against the plunger (P) and the pressure downstream from the adjustable 
restriction (R) acts downward against the plunger. A predetermined amount 
of unbalance is maintained by the spring (S) which also acts downward. If 
the pressure tends to build up higher than the setting of the pilot relief valve, 
it opens, thus bypassing some of the downward acting fluid and permitting 
the plunger to rise. 


the handle loads. In an unbalanced valve 
it is necessary to apply enough force to 
lift the poppet against the pressure. This 
involves a real effort as, for example, a 
poppet having a seat only 5/16 in. diam- 
eter will require 76 Ib. to lift it against 
1.000 Ib. per sq. in. 


inconvenient disposition of tube con- 
nections. Valves having the poppets ar- 
ranged in a square require a costly face 
cam to lilt the poppets, if rotary control 
is necessary, but a simple lever pivoted 
between the poppets can be used for ac- 
Lifting two poppets tuation if push-pull control is desired. 
at once can be avoided by arranging the By placing adjustable lifters at each 
cams to lift the return poppet prior to poppet the action of the valve can be set 
the pressure poppet. to suit conditions. 


Poppet selector valves can be ar- Where convenience in repair or re- 


ranged with the poppets in line similar placement of parts of the valve are of 


to a 4 cylinder gasoline engine. This importance there is a growing tendency 
requires a long camshaft with four cam to use a cartridge type of construction. 
surfaces. but usually makes a valve hav- The poppet, its seat, its stem seal and its 
ing convenient tube connections. In return spring are contained in a unit 
some designs poppets are arranged which can be pretested and readily in- 
radially which, while contributing to a _ stalled. 


simple camshaft, generally imposes an There has been much recent publicity 
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‘This can be accomplished in a number 
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about metering selector valves, which 
are simply valves that have a restriction 





to pressure flow but free return flow. 








of ways but all are, in effect, leaky 
check valves in the control lines. When 








a snubbing action is desired the check 





valves are merely reversed thus restrict 
ing the return flow instead of the pres 


sure flow. Some of these metering valves 











incorporate a means of changing the 





amount of restriction as the control 
handle is moved. 


Relief Valves 
Relief valves are intended to limit the 


maximum pressure in the system [0 
which they are connected. All rele! 
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valves have a certain amount of “droop,” 


striction EN ; 
that is, the pressure is a little lower 


rn flow. ; : : ‘ 
or low rates than for high rates of flow 
number + = : 
hrough the valve. The simplest type 
t, leaky of relief valve has a large “droop,” and 
s. When - “ P» 


consists of an unbalanced poppet held 
to its seat by a strong spring. When the 
Pressure acting below the poppet be- 
comes greater than the spring will re- 
sist, the poppet rises thus allowing fluid 


ie check 
restrict: 
the pres 
ig valves 


ying the 











ae to escape through a port. In a properly 
designed relief valve the poppet will 
only rise far enough so that the pressure 
drop in the fluid being relieved will give 
the required pressure. Many valves re- 
— = . damping to prevent chattering. If 
ee the spring is short, with a high spring 
velie! oe the “droop” is large but there is 
little tendency to chatter. If con- 
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stant pressures must be maintained long 
springs with low spring rates are used. 
\nother way to secure a non chatter- 
ing valve is to relieve the flow through 
a slide valve which is opened by a 
piston. This piston is frequently part of 
the slide valve. The slide valve type of 
relief valve, even when closed, has a 
small continuous leakage. A variation 
of the poppet type relief valve is a semi- 
balanced which has the ad- 
vantage that it is tight when closed but 
still can use a light spring. There are 
relief identical to these 


design 


many valves 


from a functional stand-point but details 
of construction are different. Some have 
the valve seat in the movable part. 
The other main type of relief valve 
is represented by the pilot operated re- 


lief valves made by Vickers, Inc. These 
valves can give remote adjustment of 
pressure in one or more locations. The 
main pilot relief valves should be set to 
the maximum safe pressure because the 
main valves are controlled by the lowest 
pressure to which any pilot valve is set. 
If the remote valve were a simple shut- 
off valve opening it to return would re- 
lieve the pressure in the system con- 
trolled by the main valve. 

Valves used in hydraulic systems can 
be of many designs to suit the uses and 
characteristics required. Single or mul- 
tiple valve units can be purchased but 
they must be selected with care in order 
to avoid too great a compromise in the 
characteristics of the hydraulic system. 
It is often better to manufacture a spe- 
cial valve having the proper characteris- 
valves described in this 
article are of patented design and, if 
used, must be purchased from a licensed 
manufacturer. 


tics. Some 


| Forthcoming articles in this series will 
filters, special- 
theories 


accumulators, 


of 


discuss 


ties, and circuit design. | 





Chromate-[mpregnated 
Felt As a Gasket Material 
Consistinc of a felt base impregnated 
with a chromate pigmented compound 
which renders the material resistant to 
fire and corrosion, a recently developed 
gasket material announced by the Sher- 
win-Williams Company was originally 
intended as a substitute for low-pres- 
sure rubber gaskets in marine ventilat- 
ing The new gasketing has 
its in 
many other applications, including joint 
fuel-oil and diesel-oil 
well as gasketing 
lock and refrigerator doors, air lock re- 
lief valves, and flame-resistant closures. 
Besides being resistant to fire. chrom- 
ated gasketing can withstand relatively 


systems. 


since demonstrated usefulness 


seals in water. 


systems as for air 


prolonged exposure to salt water. 
Base material of chromated gasketing 
grade of thoroughly felted, low 
felt. This is 
specially prepared 
chromate-pigmented compound which is 


is a good 
shoddv-content wool im- 
pregnated with a 
non-drying, tack and water insoluble 
and renders the felt flexible, pressure- 
resistant and flame-resistant. 

Gaskets of this type will retain air 
pressures up to 25 lb. per sq. in. at nor- 
mal temperatures. They are not affected 
by fuels and, in addition, have rust-in- 
hibiting properties. Chromate gasketing 
is dark green in color and is available 
in ¥- or vs-in. thicknesses. It can be 
either factory pre-cut or cut from sheet 


at the point, of use without specie! tools. 
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Speed Ratios and Torque Ratios 
In Epicyclic Gear Trains 


EDWARD F. OBERT 


Northwestern Technological Institute 


Method for calculating input and output speed ratio from torque relationships in epi- 








cyclic gear trains that emphasizes magnitude of torque transmitted by individual gears 


in the system. The analysis deals with simple and compound gear trains. An example 


PEED RATIOS between driver and 
driven shafts in epicyclic trains 
usually are determined by compil- 

ing a kinematic tabulation and summa- 
tion of the relative motions of each gear 
in the train. Such an analysis, while 
simple, does not give the engineer the 
necessary information on the magni- 
tudes of the forces and torques existing 
within the train upon which to base a 
affects de- 


sign, it appears logical to determine 


design. Since torque data 
speed ratios from torque relationships. 

In any geared train the speed reduc- 
tion at any point in the mechanism is 
achieved by a proportionate increase in 
the torque. Hence, computation of the 
torque relationships geared 
members of a train leads directly to 
speed relationships. Assume two gears 
A and B mate with each other and that 


between 


Wa = r.p.m. of gear A about its axis 

w, = r.p.m. of gear B about its axis 

7. = torque on gear A 

7, = torque on gear B 

Wa T, 

a a (1 

Wp : 

The ring or internal gear A of radius 
R.. Fig. 1, drives a planetary gear B 
which “walks” around the fixed or sun 














gear D thus rotating the planetary 
pe 
Planet gear B. »=—— 
Wp k,o0n 8B 
le topr ry 
— e 2F, on€ 
gear A z 
kyon B 
Spider 7 
‘nk l =| 
| 
\ | 
| \ | 
} : | 
\ \ 
| ~ * | 
| \ 
} ed od | 





Fig. 1—Epicyclie gear train consisting 


of a driven internal gear, a planet 
gear mounted on a pin in spider link, 


and a fixed sun gear. 
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is included to show relative division of torque in a system where power circulates. 


spider link C of radius R.. Let the driv- 
ing torque be F, R,. From inspection, or 
by moments around the axis, evidently 
the force F gear A on 
gear B and the same force F, by gear 


is exerted by 


D on gear B. Using the plus sign te in- 
dicate torque that causes counterclock- 
wise rotation 


Torque on driving shaft 7’, 
Torque on driven shaft 7’, 


F, a 

2 os ie 
In analyzing a system, rotation should 

be viewed from one end of the mechan- 

ism. in general the driving end. Forces 


causing counterclockwise rotation of 
the link in question will be considered 
positive forces. 

Then from Equation (1) and using 
D (with a subscript) to designate the 
diameter of the respective gears, the 
gear A to the 
r.p.m. of spider link C is 

te To OP oR 


ratio of the r.p.m. of 


= 2(Da-+ Ds) 
r.i. Da, 


we Te 
S) 


2(D, i? Ds) - Ds 
== e2(i-; ) (2) 
Da Da 


since the 


Also, 


same pitch, and using NV 


have the 
(with 
script) to designate the number of teeth 
in each gear 


we _ 2(Na + No) 2(1 7 7) 3 
We Na = Na ™ 
In the compound gear train, Fig. 2 
(A), gear A B which is 
fastened to gear C. Gear C walks around 
the fixed gear D thus rotating arm E. 
The resultant torque on arm E arises 


must 


gears 


drives gear 


from the force exerted on arm E through 
gear B and the force on arm E through 
gear C. In Fig. 2 (B) which shows gears 
{ and B, let the driving torque 7, on 
sear A be 


Ra Pa Me 
Foree of gear A on gear B 
FF. for rotation about B axis 
Force of gear B on arm E 
+ I’, (+ for rotation about E axis 
Torque (partial) on arm E 
Pia tes + F(R, R 


sub- 


PRODUCT 


In Fig. 2 (C) are shown gears C and 
D and arm E. 


Torque on gear C 2 i —F,R 
R ? Fl 
Force of gear D on gear (¢ — 
R, 
: : : Fk 
Force of gear C on arm E R 
‘ 


Torque (partial) on arm F 
_ Fahy R, _ Fa Ry (Re + Ra 
R R, 


Therefore the resultant or total torque 
T, on arm E is 


7 7 (R. T R Rs] 
T. = F.| Re + By) - a> 


Ra Re — Rs Ra 
r.| = 
lone sae 


(gain using Equation (1) 


Wa Te ae Fa (Ra Re = Ry Ra . 








We Te F, Re 
Ry Ra 
=]— : (4) 
a ie 
The driven shaft revolves in the 
opposite direction to the drive shaft 


when the sign of Equation (4) is nega- 
tive. 

For gears having the same _ pitch, 
Equation (4) can be written by using 
\V (with subscript) for number of teeth 
in each gear 

Wa N» Na - 
- =]— 5 


We N,N. 





A complicated gear system is shown 
in Fig. 3 wherein the drive is through 
compound gear AB to gears C and D. 
Compound gear DE drives compound 
bevel gear FG which is also driven by 
gear C to Walk around gear E and drive 
gear H connected to the driven shaft 

Since the torque on the driving shatt 
A and B and the 


relative division on torque is unknow! 


is delivered to gears 


it will be necessary to start the analysis 
from gears G and H. 


Let — F, Ry be the torque transn 
by gear H to the system. 
foree of geal H on gear G 
ince the force actin I 


g on the pitel 
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From 


Fo 








and 


rque 


b 


L 


(4) 


the 
shaft 


1ega- 


yitch, 
ising 
teeth 


od) 
hown 
‘ough 
id D. 
ound 
n by 
drive 
aft. 
shaft 
d the 


10OWNn, 





vear G is resolved into a force acting on 
the axis ef the gear and a couple, the 


torque on gear C from gear G = — Fy Ry 
Torque on gear G = T, = F, Ry 
o sign desired 
F,R 
Force of gear E on gear F = — — R, 
us 


ence torque on gear C from gear F 
-F, R, R./Ry; 
summation of torque on gear C 
— F, (Ra + R, R-/R;s) Negative’ or 
ckwise torque. 











1 
Force on gear A = R- 
e) Torque 7, on gear A through gear C 
T. = red 
ig. , \ Be 
= + il i ee ae 6 
a( tty 7m so ) 
lorque on gear B through gear D 
From (c) 
F,R 
Force of gear F on gear E = a8 
Ry 
; F, hy R. 
lorque on gear HE = T, = + ak Tone 
Ry 
Fy Ry Re 
Force of gear D on gear B, = o— 
sibs 8 R; Ra 
(Note idler for proper sign) 
Torque on gear B = T; 
7 D> > 
_ 4 Fn Rg Re Re (7) 
Ry Rg 


torque to shaft driving gears A and B 
Te a Ts = Tas 


ral (me Re) Re, 
‘ aie Ry Re 


Using Equation (1) 


R, R. Ro 
Ry Ra 


Rn Fea —[ (at eh) 
ae “ R; JR 
R, R. Re 
“| te 
[Ry Re (Re , -) P 4 - 
LRy Rx \ Ra Re R. ’ 


Where as before the negative sign in- 
dicates the driven and driver shafts re- 
volve in opposite directions. 

If the idler gear in the gear train 
shown in Fig. 3 is removed, the torque 
m gear A through gear C remains un- 
changed but the torque on gear B 
through gear D changes sign and torque 
l,, equals T, plus—T,, hence 


m z R, Ry z) ws Ra 


= — (9) 
od Ry Rr Ee 


Ra R 
In this case, the driver and driven 
shafts revolve in the same direction 
when the sign of Equation (7) is posi- 
live, and revolve in opposite directions 
lor negative values of sign. 
lt is interesting to note that when the 
tore of the driver is T, plus—T,, it 
lows that the power transmitted 
t i gear A is greater than the input 
101 by the amount of the return or 
ting power through gear B. (See 
itions of Epicyclic Gearing for 
Drives,” J. F. Allen, 
t ENGINEERING. October, 1944.) 


ie Speed 


“Is Dy torques readily reveals cir- 





CT ENGINEERING APRIL. 





1945 


Compound 
| gear~ Oo, 
| ~ \ 








sa Rp 
—Fa(F pone 





—-(Fyon C)conE 





(Cc) 








Fig. 2—Compound gear used as planet gear in an epicyclic gear train. 
ing arm turns about axis of sun gear. 
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Fig. 3—An elaborate epicyclic system consisting of spur and bevel gears in 


which there is no fixed Sun gear. 


culating torques. Note that in the pre- 
ceding discussion the two torque paths 
obtained by using an idler gear were 
additive and hence not objectionable. 

An example will illustrate a system in 
which a circulating torque is present. 

In a gear train similar to that of Fig. 
3, but with the idler removed, let 

Rr = Ra = 12 in. 

R, = R, = Ra = Re = Ry = 2A in. 

R. = 96 in. 

Substituting these values in Equation 
(9) 
=8(2-1 

Wab 
Let w, = 700 r.p.m. 
war = 100 r.p.m. 

Then from Equation (6 


’ 24 <X 96\ 24 
Ta = Fy (12 | = )5 = 108 F, 


\nd from Equation (7) 

24 XK 96 X 24 

1 — F,— —— = — 192 F, 
Dt xX 12 ; 





ase without idler) 


_ for ( 


Total torque 7, on shaft driven by gears 
A and B 

Te = T+ T, = F, (108 192 84 F,, 

Torque 7), on shaft which drives gear H 


rae Te Wab 


84 F . 
T, = oe De 9K 
Wh ‘ 
Considering F, to be 1 unit of force, 
note that 12 torque units are trans- 


mitted by gear H at a speed of 700 
r.p.m. and that 84 torque units at a 
speed of 100 r.p.m. are delivered by the 
shaft upon which the compound gear 
{1B is fastened. But the torque trans- 
mitted back into the gear system by 
gear B is 192 units at 100 r.p.m. If the 
gear train is a 100 hp. speed reducer, 
100 X 192 / 84 = 228 hp. 

is transmitted through gear B, and 128 
hp. circulates through the system. 

This 
ratios for speed relationships in epi- 
( alls 


sively high tooth and bearing 


basic method of using torque 


cevclic trains attention to exces- 


loads. 


























FRICTIONAL SUPPORTS 


L. KASPER 


Frictional supports permitting relative longitudinal and _ rotational adjustment 
between a rod and a clamping member have wide application because of their simpli- 
city of design and the ease and rapidity with which they can be adjusted. Possibili- 


ties of design are endless, as indicated by the accompanying group of designs. 





Illustrations include types having slight and strong resistance to friction, 
types in which the frictional resistance can be varied to suit conditions, types 


that have greater resistance in one direction than the other, and types that 


TTC? 


have positive detents for certain positions. The sketches are self-explanatory. 
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Chief Design Engineer, 


nace-brazed subassemblies. 


S IS true for every manufacturing 
process, a complete comparative 
evaluation of brazing is not ob- 

tained when only the cost of the opera- 
tion itself is considered. Other factors 
that must be investigated include the 
cost of the parts when ready for assem- 
bly, preliminary 
cleaning, and finishing operations that 
might have to be performed after braz- 
ing. Degree of inspection required, and 
percent of scrap loss must also be 
considered. 

Frequently when a complicated part 
is designed as a brazed assembly the 
greatest economies result from the low 
cost of the simpler component parts. 
Castings or forgings that are substan- 


operations, such as 


COAXIAL CAMS can be made by forging, 
by upsetting, by machining or by hydro- 
gen furnace brazing. 


FORGINGS were used originally in this 
application. However, lack of concen- 
tricity and warping, combined with diffi- 
culties in straightening and cleaning, 
and imperfections such as laps, folds or 
cracks, resulted in a high rate of rejec- 
tions and finally in the abandonment of 
this production method. In addition, a 
further loss of 20 percent due to flash 
and short ends is incurred during the 
manufacture of forgings. 








97 | 
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ASE 1: MANUFACTURE OF COAXIAL C 


Brazing Small Assemblies— 
A Cost and Quality Comparison 


O. A. KEHLE 







Small, complicated parts are analyzed for possible production as fur- 


blies and machined parts or forged and machined parts are included. 


tially of the form of webs with ribs 
and bosses, can be redesigned as a 
brazed assembly of stampings and screw 
machine parts. Pattern or forging die 
costs are then avoided and machining 
operations are greatly simplified with 
resulting lower costs. Similarly, ma- 
chined parts having the form of cylin- 
ders with large diameter flanges might 
be replaced with cold rolled bars brazed 
to the stamped flanges, possibly requir- 
ing machining of only the inside diam- 
eter of the piece. 

Quite often the unit to be made as a 
brazed assembly can be broken down 
into small parts such as stampings, 
simple screw machine parts, bent rod 
or wire forms, or even standard parts 


BAR STOCK UPSET results in considerable 


material savings, but inspection require- 
ments and rejections are still high for 
causes similar to those outlined above 


in the case of forgings. Speedy and 


economical machining of coaxial cams 


from blanks would of course entail the 
use of automatic lathes. 


MACHINING OF BAR STOCK is the method 
presently in use. Cams are turned from 
l-in. bar and the stop is then milled. 
This method may be wasteful of mate- 
rials and, in addition, expensive in 
labor. 


Fig 1—Blanked stop, drilled stop and machined shaft of cam assem- 


bly before 


brazing. Fig. 2—Camshaft assembly 





after brazing. 
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Cost comparisons between brazed assem- 


such as bolts, studs and plate washers 
In no case are costly machining opera 
tions involved as only the fitting sur- 
faces need be accurate. For. male and 
female fits an interference of about 
0.001 in. per in. diameter is used, but 
such a press fit is not essential. A 
clearance of 0.001 in. gives good results 
with strength of copper brazed joints 
about 20,000 lb. per sq.in. An inter 
ference fit may increase the strength up 
to 32,000 lb. per sq.in. 

In the following some case histories 
are reported to illustrate the economies 
achieved by introducing brazing to the 
manufacture of small component parts 
of control instruments, while maintai 
ing the quality of the product. 

















Table I—Cost indexes 


brazing 100 





Method of M{fz. |Material | Tota! 
Manufacture Cost Cost Cost 


Machined from lI-in 
dia. rod 108 148 109 


Manufactured from 
forgings 109 239 112 


Mfd. in parts and 
furnace-brazed 100 100 100 
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109 


112 


100 
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Fig. 3—Camshaft assembly after machining small brazed fillets. 


view 1. Fig. 5—Torque-test failure at 1,770 in.-lb., view 2. Fig. 6—Camshaft assembly after 96 hr. in salt spray. 


HYDROGEN FURNACE-BRAZING permits the 
use of smaller diameter bar stock. Here 

stop. produced as a stamping. is 
copper-brazed to the bar and consider- 
able savings are earned in critical mate- 
rial and manufacturing time. A manu- 


facturing cost comparison in relative 


Table L. 


ased on a production run of 500 parts. 


terms 1s shown in which is 
rfect results and does not include the 
of rejections. 


\ number of tests were performed to 


CASE 2: 


FITTING-SHUTTLE VALVE, machined from 


2-in. diameter bar, requires milling of 


+ 


the flange. which is expensive in time. 


iaterial and production costs. Hydro 
gen furnace-brazing allows the produc- 
tion of the part from two sections, a 


stamped flange, and a turned fitting 
which are joined and copper-brazed. 
Savings permit the use of a better qual- 
ity material. A relative cost comparison 
is shown in Table Il. based again on 
900 parts. perfect results and no rejec- 


ests indicate the shear strength of 
copper-brazed fitting joint as 32,400 
per sq.in. In a 62 hour fatigue 
strength test a load of 460 lb. was ap- 
plied in shear and tension, which is 








determine the mechanical suitability of 
the brazed assembly. Two specimens 
tested for ultimate static torque failed 
at 1.770 and 1.580 in.-lb. and hed a cal 
culated shear strength of 25.000 and 
22.000 lb. per sq.in. Failure under 
these load: was. however, incomplete 
and the actual shear strength is prob- 
ably much higher than calculated. In 
a manua!ly applied impact test no fail- 
ure of any kind was observed. Corrosion 
resistance of the brazed assembly was 


MANUFACTURE OF FITTING-SHUTTLE 





Table I11—Cost indexes, 
brazing — 100 





Method of Material | Mfg. | Total 
Manufacture Cost Cost | Cost 
Machined from 2-in 
dia. BessemerBar 
Stock 405 135 142 
Manufactured in 
two parts and 
copper-brazed 100 100 7 100 
Average saving per 
unit 305 5) 12 

















Fig. 4—Torque-test failure at 1,770 in. lb.. 


tested in a salt spray test over a 
period of 96 hours, it was found that 
the metal in and adjacent to the joint 
was attacked less severely than the rest 
of the specimen. 

As a result of this cost and quality in 
vestigation the use of hydrogen-brazing 
in the manufacture of coaxial cams was 
advocated. In the production of one 
order of 44.000 cam shafts about 45.000 
lb. of SAE 4615 or NE 8620 and $29. 
000 could be saved. 


VALVES 


equa! to 1,500 lb. per sq.in. of hydraulic 
pressure. Vibrations applied 
an amplitude of 0.040 in. and a fre 
quency of 2.800 cycles per min., and 
total 10,416.000 vibration cycles. A care 
ful examination of the assembly before 


were ol 


and after test under a low-power micro- 
scope revealed neither any kind of in 
cipient rupture nor any other impait 
ment of the valve. The corrosion resis 
tance of the brazed fitting-shuttle valve 
should parallel that obtained in the salt 
spray test of brazed camshaft assembly 


Parts manufactured by hydrogen fur- 


nace-brazing have adequate strength 
and vibration resistance for this appli- 


cation. 


(continued on next page) 





Fig. 7—Parts of fitting-shuttle valve: stamped flange and turned fittings. Fig. 8—Flange and fitting 


after press-fitting. 
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Fig. 9—Flange and fitting after press-fitting. Fig. 10—Assembly after brazing. 
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Fig. 11—Rocker arm 
but not machined. 
arm part brazed and 





ROCKER ARM of the solenoid reversing 
valve is now produced from solid bar 
stock. When hydrogen furnace-brazing 
is used, three links cut from sheet are 
press-fitted to a shaft and the joints are 
copper brazed. Old and new production 
methods are compared for relative costs, 
as shown in Table III. 

In testing this part, the center link 
was subjected to a load until failure ox 
curred at 1.490 lb. This result is thought 
to establish the applicability of the pro- 


duction method 






RETAINERS are at present cut from bat 
stock, and 


moval of 


manufacture requires re- 


a large amount of material. 


and considerable machining. Opera 
tions are costly and rejections high. 
In brazing, the base plate is stamped 
and the half ring formed from either 
strip, o1 suitable 
thickness. 
duces a sound joint. 
given in Table IV. 
In subsequent tests the strength of 


seamless tubing of 
\ 24-gage coppel! wire pro 
Relative costs are 


the copper-brazed assembly was tested 
by applying 100 hammer blows to the 
contact faces camshaft and 
half ring. Examination showed indenta 
tion and fracture in the ring, but no 


damage to the brazed joint. 


between 


In another 
test a brazed retainer was subjected to 
a torque of 2,000 in.-lb. Deformation 
in the machined and in the brazed part 
was identical. Also here performance 
indicated satisfactory service. 

The only factors taken into considera- 
tion in these reports are those of ma- 
terials and manufacturing. In brazing, 
other savings than those shown will 
materialize through 
cost, decreased rejections, over-heads 
and plant investment. The versatility 
of a furnace-brazing installation is an- 
other factor considering. The 


lower inspection 


worth 
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part after press 


CASE 3: 


(13) 





fitting. 








Fig. 
Fig. 13—Rocker arm part brazed and machined. 


machined. Fig. 15—Rocker arm 


(14) 





part 





12—Rocker arm 


after 


MANUFACTURE OF ROCKER ARM 


part 
Fig. 14—Rocker 





destructive 





(15) 
brazed. 


test. 











Table I11I1—Cost indexes, brazing 


100 





CASE 


Method of Manufacture 
Machined from Solid 
Bar Stock 


Brazed from Sheet 
Stock and 
Tubing 


Average Saving pet L nit 





Part Made 


End links (2) — 


Center link : 
Tube 


Assembly, braz., finishing 


Total 





Material Cost 
Per Unit 
17] 

19 
13 


68 


100 





Total 


Cost 
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Table 1V—Cost indexes, brazing 
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L in. size Retainers 


Li in. size Retainers 

















en oe ring | Brazed Brazed 
Manufacturs made of Mat'l Total “Strip” Mat’l Tota! “Strip” 
Cost Cost (costs Cost Cost Costs 
Saved Saved 
Machined Bar Stock 37) 170 100 88 
Brazed Strip 100 100 0) 100 100 8 
Seamless | 

Tubing 100 131 0) 100 | 13] - 

(9h) 








Fig. 16—Retainer; left, after brazing; right, machined from bar stock. 
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ABSTRACTS of TECHNICAL PAPERS 


STANDARDS ¢ READER LETTERS * MEETINGS 
— 


Post-Formed Laminates 


From “Post Formed 
ration. Presented Feb. ¢ 
Plastics Industry. 


1945, 


Ihe new joint Army-Navy specifica- 
tion JAN-P-13, defining thermosetting 
naterials as “those synthetic resins in 


which, when subjected to heat and pres- 
sure, there occurs a chemically irrever- 
sible reaction characterized by trans- 
formation of the resins into a hard, in- 
fusible material,” is not violated by the 
process in the 


post forming author’s 


pinion 

Post forming of flat sheet is ac- 
omplished by heating the material 
apidly until it loses stiffness, subject- 


ng it to deforming forces, and allow- 
ng it to cool, whereby its inherent 
stiffness returns. Most synthetic resin 


minates can be formed to some extent 
when heated to temperatures in excess 
Phenolic 
designated as NEMA 
Grade C material, have proved suitable 
lor post-forming Cotton 
ase fabric and resin are both capable 
{severe distortion without failure when 
lash heated. Paper base and combined 
paper and fabric base phenolic lamin- 
ated have been considered, but their 
lormability is relatively limited. 

\lthough many usable parts have 
veen formed in Grade C materials, the 
multitude of possible forming applica- 
ns made it highly desirable to develop 
material having greater formability. 


curing temperatures. 
ty pe minates, 


operations. 


Through modification of the resin 
binder to produce greater pliability at 
elevated temperature, and by selection 
ot a fabric base that has uniform 
flongation, it has been possible to in- 


rease formability greatly without seri- 
usly changing physical properties from 
the Grade C requirements. 

lie forming process must be carried 


ut on a rather strict time schedule. 
There ts a relatively short working 


inge between the temperatures at 
the material becomes pliable and 





wiich it blisters. Development of 
n laminates is concerned with 
g these points as mucli as pos- 








Pro 
R 


Laminates” by 
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J. Roger White, Formica Corpo- 


Canadian section meeting, Society of the 


that the will 


be less eritical. 


sible so working 
Parts made by post 
forming can be divided into two general 
classes: those that are 


which 


range 


bent to shape 
two-way stretch 
satisfy the widest 
developments in both fabric and 
resin have 


and those in 
occurs, In order to 
range, 


been hecessary. 


Developments in Fabric 


The degree to which a forming sheet 
can be elongated is largely determined 
by the amount of crimp in the cotton 
fabric base, which influences the 
physical properties of the material. 
Hence it is that crimp be 
Fabrics used in pro- 
C material normally have 
10 to 12 percent crimp in each direction 
and no attempt is made to control dis- 
tribution. With the cooperation of fa- 
bric manufacturers, the amount and 
distribution of crimp in each direction 
of the fabric is controlled. One 
manufacturer is producing fabric that 
has approximately 33 percent crimp in 
the warp direction and 20 percent in the 
filling direction. During the impregnat- 
ing operation the crimp in the warp is 
decreased and that in the filling direc- 
tion is increased. 


also 


necessary 
rigidly controlled. 
ducing Grade 


now 


Thereby a balanced 
treated fabric with a crimp of approxi- 
mately 25 percent in each direction is 
produced. Laboratory this 
material have been completed and com- 


tests on 


mercial production is under way. 


Resin Developments 
Development programs have been 
carried on by several manufacturers of 
phenolic. type improve the 
desirable qualities. Progress has been 
notable: 
The working temperature range 
between minimum heating temperature 


resins to 


and blistering point has been increased 
approximately 50 percent. 

from re- 
moval from the heating medium to com- 


The working time range, 


pletion of forming operation, has been 


increased approximately 40 percent. 
The depth of draw for a spherical 
cup has been increased approximately 
25 percent. 

These improvements have been made 
by modifying the manufacturing 


undercuring 


pro- 
the material 
constituents, 
possible to maintain 
: requirements for physi- 


cess without 
or adding thermoplastic 
thus making it 
NEMA Grade ( 
cal strength. 

Successful heating 
with 


methods include 
heat infra-red bulbs, cir- 
and non-circulating hot air, 
contact with a hot plate, 
sion in a 


radiant 
culating 
and immer- 
heated liquid. To secure 
maximum pliability. the blank to be 
formed should be heated as rapidly as 
possible without blistering the surface. 
Optimum time and temperature varies 
with thickness and heating medium. 
Occasionally stock can be 
formed in jigs or molds that have been 
made for 


forming 


forming aluminum or sheet 


metal. For most shaping operations 
all that is needed is hard wood, an as- 
sortment of hinges and fasteners, and 
a lot of Most formed arti- 
cles have required only simple bending 
of the material, 


bent to shape 


ingenuity. 
which is clamped and 
hinged 
Handles of various kinds give the neces- 


with a section. 
sarv leverage, and simple fastening de- 
vices hold the material in place. In 
many instances male and female dies of 


wood, band-sawed and sanded to re- 
quired dimensions, can be used. More 
intricate shapes require guides, pins, 
and holding devices to insure exact 


placement in the form. 

Drawing operations, similar to those 
used in drawing metal. require a hold- 
down plate and a 
controlled pressure. 


means of 
Hard wood draw- 
ing forms are satisfactory unless several 
thousand pieces are needed; then it is 
usually advisable to use metal. Plastic 
materials, plastic impregnated wood, 
and composition materials can also be 


positive 


used in forming and drawing tools. 


Metal 


forming tools can be water- 
cooled if necessary. Usually enough 


wood, plastic, or composition forms are 


available 


to permit air cooling three to 
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five minutes after closing the form until 
removal of the formed product. It is 
often possible to form a piece and in 
about 30 sec. remove it from the form 
ind transfer it to a cooling frame. If 
likely to overheat, 
metal fins can be attached to dissipate 


wood forms are 
heat rapidly. 
Formed parts have been used mainly 
for non-structural or simple semi-struc- 
tural applications. The weight-strength 


ratio is not sufficiently high for strue 


of laminated 
ability to 
absorb vibration, its light weight. chemi- 


tural application. Use 


plastic may depend on its 


cal resistance, resilience and _ stiffness, 
or resistance to denting. 

‘he drawing operation is a combina 
tion of elongation. compression and re- 


Material up to ] 


be drawn into spherical cups 


arrangement. 16 in. 
thick can 
to a depth of 60 percent of the diameter 
and into cylindrical cups with a slight 


radius to 30 percent of the diameter 


Economics of Electronic Heating 


From “Experience of a Molder in Using Electronic Heat” by Jame- 


D. McDonald, McDonald Manufacturing Company. 


Presented Feb. 6, 


1945, Canadian section meeting, Society of the Plastics Industry. 


The value of electronic preheating in 
the molding of plastic parts has been 
thoroughly proven, but whether it can 
be extended to the field of general mold- 
ing is controversial. 

In conventional molding of plastic 
disks at optimum temperature with an 
unpreheated charge, serious trouble is 
next to 
The 
hard surface and the unsoftened interior 
combine to keep the mold from fully 
closing. As the heat 
center gradually 


encountered after the material 


the mold surface begins to. set. 


permeates, the 
softens and loses its 
resistance to compression, throwing its 
share of the load on the semi-hardened 
wall near the surface. This semi-cured 
material is forced into movement after 
it has lost its capacity to rebond with 
maximum strength. 
disk semi-com- 
pressed center and localized weakness 
in the outside structure. 


When equilibrium 
is reached, the has a 
Heat by con- 
to have failed because 
Yet 


nothing basically wrong with hardening 


duction is said 
it hardened the surface. there is 
the surface. The real trouble was the 
lack of plasticity of the charge, which 
kept the mold .from closing before 
hardening. 

High frequency preheating furnishes 
both heat input and plasticity. In heavy 


With 


sections. 


sections heat input is important. 
smaller thinne: 
becomes unimportant. It is 
more economical to make a larger mold 
or have the 


pieces and 


plasticity 


than 
one machine. than to attempt to squeeze 
a tew 


operator run more 


extra seconds out of the curing 
evele. 

The length of cure necessary to pro 
duce a perfectly cured piece has been 
the subject of much discussion. but 
there is still confusion and a wide varia- 
This is unavoidable as 


long as the term “perfectly cured” re- 


tion of opinion. 


972 
-~IQ 


mains undefined. The acetone extrac- 


tion test is inadequate because it indi- 
cates satisfactory cure in parts with the 
poor surface and low density previously 
attributed This can un- 


doubtedly be explained by the fact that 


to undercure. 


the high internal heat characteristic of 
electronic preheating permits what 
might be called “post-ejection curing.” 
so that even a piece extracted from the 
mold in the semi-rigid state: formerly 
called undercure, may cure outside of 
the mold sufficiently to pass an extrac- 
tion test. Such parts respond rapidly to 
warpage control in chilling forms and 
appear to have fair physical properties, 
but in products requiring dimensional 
accuracy, the change in density after re- 
moval from the mold makes control al- 
most impossible. 

In good molding practice all move- 
ment of material, either by flow or com- 
pression, should cease before the mater- 
sets to the point 
where the ruptured molecular bonds 


ial polymerizes or 


cannot be adequately replaced by new 
bonds. Failure to accomplish this is 
one of the major reasons for weakened 
plastic structure and physical properties 
that attained 
with the same material. If a pre-heated 
charge allows the mold to close and all 
flow to cease 


far below those can be 


in five seconds, and the 


critical point in setting comes at the 
then the ratio of the 
represent a fait 


molding latitude, in 


end of 15 sec., 
two times should esti- 
this 
If an inadequate 
used, the mold 


mate ol 
instance three to one. 
closing 
and the 
time 25 sec. Nearly all the 
latitude is lost while staying within the 
If the preheat 
were very uneven the hottest part of the 


preheat were 


might have been 20 sec. 


critical 


time 


range of good molding. 


charge may pass the critical point be 
flow 


fore ceases, 


creating a condition 


where the latitude is negative and 


perfect part impossible. The same, 


worse conditions prevail when 

charge is preheated to cut curing tin 
Before efficient preheat was made p 
sible by high frequency, practically 
thick sections molded commercially | 


defective structure. 


V olatiles 


Volatiles in molding compound ha 


always been a headache for mold: 


Now volatiles are a plague not only 
plas 


the mold but in the preheating. Fortu 


nately a complete solution of the prob 
in the preheater may also solve 
While the 
form in 
terior and are driven out by a rapidly 


lem 
the trouble in the mold. 


preform heats, vapors the in- 


rising vapor pressure. As they escape 
there is a slight effect at the surface 
caused by expansion. If the surface is 


cold 


small 


enough to cause condensation 
blisters 
sometimes caused. 

The effect is amplified if cold plates 


electrodes. but it 


and discoloration § are 


] 
Can De 


are used as 
minimized by using screens or grids in- 


? 


stead of solid plates. In spite of all 
these precautions it still is a problem. 
in a fast preheat to a high 


temperature. It is 


especially 
unfortunate that 
a process so noteworthy from the stand 
point of uniformity of its physical effect. 
has shortcomings that cause non-uni- 
formity. 

The problem has been solved in some 
instances by rotating cylindrical pre 
field that is 
deliberately distorted to create heating 
conditions that give uniform surface 
heat and at the same time give 100 per- 


forms in an electrostatic 


cent access to the surface for applica- 
tion of hot air. 


Blown Plastics 
“Blown Molding Plastics” _ by 
James Bailey, Plax Corporation. Pre: 
sented Feb. 7. 1945, Canadian section 
meeting, Society of the Plastics Industry. 


From 


The possibilities and details of three 
general methods of molding hollow arti 
cles such as bottles and containers by 
is blown. were dis- 

The system u 
by Plax is a modified injection molding 
process. With it bottles have been made 
cellulose acetate. 
ethvl ce llu- 
polystyrene 


blowing. 


as glass 


used 


cussed by the author. 


successfullv trom 
butyrate, 
lose. polyethylene 
Articles made 


sealed within under pressure. 


cellulose acetate 
and 
can also be with alr 

Plastic bottles and containers are not 
expected to replace glass except W 1ere 
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e considerably higher cost of plastic 
materials can be justified or the volume 
proportionately reduced. Where light 
weight, immunity to breakage, tough- 
ness, and artistic possibilities can be 
exploited, plastic containers made by 
blowing have good possibilities. 


Effect of Plate Width 


From “Fabrication Costs of Boilers. 
Tanks and Pressure Vessels as Affected 
by Plate Widths” by W. G. Theisinger, 
Lukens Steel Company. Presented in 
Dec. 1944, annual meeting, American 
Society of Mechanical Engineers. 


Substantial savings can be made by 
fabricating single wide plates in pre- 
ference to joining a number of narrower 
plates in the manufacture of boilers, 
tanks or pressure vessels. The author 
discussed first the theoretical relation- 


ships and possibilities and compared 
the number of manufacturing steps re- 
quired with wide and narrow plates. 
Significant examples were cited with 
actual construction costs of pressure 
vessels and locomotive fireboxes and 
boilers in which single wide-plate con- 
struction is compared with multiplate 
fabrication. 

After reviewing these factors, special 
materials were discussed. Savings in 
low-alloy steels were found to be less 
than those obtained with plain carbon 
steel and more in clad steels, stainless 
and non-ferrous materials. Useful tables 
were presented giving a comparative 
fabrication procedure and cost account- 
ing for one-plate and two-plate con- 
struction, variation of cost with width 
of plate on locomotive fireboxes of vari- 
ous girths, sizes of sheared or flame- 
cut steel plates, and width extras. 


Residual Stress in Plastics 


From “Residual Stress in Formed Methacrylate Sheeting” by R. Richard- 
son, Duplate Canada, Limited. Presented Feb. 7, 1945, Canadian section 
meeting, Society of the Plastics Industry. 


Polariscope examination of a new 
part having higher than normal break- 
age in service showed that residual 
stress was present near small-radii 
An examination of the forming 
showed that the operator or 
was not at fault. Alternate 
methods of forming did not indicate 
that the part in question could be pro- 
duced with less residual stress. Fur- 
ther research showed that stress was 
being imposed on the part during instal- 
lation, mainly at bolt holes. A canopy 
shape correction was recommended. 
Since this correction could not be made 
at once, the immediate solution was to 
increase the radii of curvature of the 
part. 


bends. 
method 
me thod 


Removal of Stress During 
Production 


\ttempts to anneal the part on the 
form were not successful. To be prac- 
tical at all, annealing has to be done 
after forming. A number of laboratory 


heating cycles that would remove resi- 


dual stress were worked out but never 
used on production because: design 
changes were practical; cycles required 
several days for completion and facili- 


were not available; cycle temper- 
atures were dangerously near deform- 
ing temperatures; annealing after form- 
‘ng would have relatively little bene- 

effects on stresses imposed by 
ling, rabbiting and bolting the sheets 
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to the forms. During this work it be- 
came even more apparent that these 
stresses not only existed during the 
drilling and other operations but were 
residual, remaining for some time after 
working as a potential source of break- 
age. 


Types of Stress 


Internal stresses, set up during form- 
ing or molding are visualized readily 
by a standard polariscope employing 
polaroid film. Such stresses can usual- 
ly be removed by annealing at relatively 
high temperature with a slow cooling 
cycle. This temperature and cycle may 
cause deformation depending on the 
formulation of the material treated. The 
presence or absence of this type of 
stress is not indicated by 
etching. 

Surface stresses cause crazing. While 
crazing is not cempletely a _ surface 
phenomena, these stresses are peculiar- 
ly elated to the surface in that sur- 
face etching of the material discloses 
their presence or absence. Acetone is 
used for etching molded specimens and 
dichlorethylene for sheeting. These 
stresses are also peculiarly related to 
the surface in that annealing cycles for 
them do not require a long cooling 
period such as an internal condition 
would indicate. 

Intermediate stresses are shown by 
both polariscope and surface etching. 


surface 
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The annealing treatment in removing 
them is intermediate in time consumed 
and intensity required. An example is 
the work stress produced during and re- 
maining after drilling a hole in either 
formed sheeting or molded in 


crylate. 


metha- 


These classifications will no doubt be 
criticised. It will be argued that the 
so-called surface stresses are not stres- 
ses at all but purely chemical arrange- 
ment of the surface or near-surface 
chains. B&t even if they are not true 
stresses they should be considered as 
such for practical purposes. 


Cable Insulation 


From “Some Aspects of the Application 
of Synthetic Rubbers and Resins in the 
Cable Industry” by Douglas Short, Cana- 
da Wire and Cable Company, Ltd. 
Presented Feb. 7, 1945, Canadian section 
meeting, Society of the Plastic Industry. 


Synthetic plastics for electrical wire 
and cable insulation are usually extrud- 
ed directly onto the wire. One of the 
first of the synthetic rubbers, Neoprene, 
has been in use for a number of years 
for outside coverings to wire 
mechanical protection and flame, oil 
and sunlight resistance. Neoprene has 
relatively electrical insulating 
properties. 

Buna S. fundamentally a hydro-car- 
bon, can be compounded to make an 
electrical insulant almost the equal of 
vulcanized rubber compounds. Like 
Neoprene, it is also blended into com- 
pounds for sheathing, or jacketing fo 
many types of cable. Common house- 
hold cables, such as those for electric 
iron, lamps. vacuum cleaner, shaver. 
and radio can be satisfactorily covered 
with Buna S compounds. 

Copolymer vinyl chloride and vinyl] 
acetate resins, known by the trade 
names, Koroseal, Geon, and Vinylite. 
have found their widest application in 
cable coverings. Polyvinylchloride and 
the copolymers are powders in the na- 
tural state, produced from ethylene: 
and only after combining with suitable 
plasticizers are their latent rubber-like 
qualities developed. Although they are 
only: fair insulants, their electrical 
characteristics are of a degree to war- 
rant use as an alternative to vulcanized 
rubber compounds, particularly for field 
telephone cable and other essential re- 
quirements. They are immune to many 
conditions and reagents inimical to rub- 
ber compounds. and in this respect have 
proved successful as protective jackets. 

Probably one of the most promising 


give 


poor 
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synthetic plastics for cables is the re- 
cently discovered polyethylene, a solid 
wax-like material polymerized at high 
pressures from ethylene gas. Known 
also as Polythene, and Telcothene, it is 
a translucent pure hydrocarbon, having 
plastic properties, so that unlike the 
polyvinylchlorides it is not necessary 
to introduce plasticizing agents. Being 
a pure hydrocarbon, chemically analog- 
ous to paraffin wax, it possesses excep- 
tional dielectric properties at all tem- 
peratures and frequencies, a character- 
istic that. with its plasticity, 
makes it an outstanding cable insulating 
material. 


along 


Its use so far has been con- 
fined to what are known as high and 
ultra-high 
cables. 


frequency transmission line 
In this field polyethylene, on 
a variety of special cables. has con- 
tributed to many striking radio develop- 
ments of this war. 
of polyethylene 
reaching. 


Postwar applications 
insulants will be far 


Are Welding Progress 
From “Modern Developments in the Use 
of Are Welding” by W. J. Conley. Pre- 
sented Jan. 23, 1945, annual meeting, 


American [Institute of Electrical Engineer- 
ing. 


Wartim 
that can he 
of fitup and 
can I 


levelopment ot electrodes 
handled with greater ease. 
welding procedures that 


mtrolled more accurately. and 


of fixtures and handling equipment to 
prevent warpage and distortion, have 
resulted in jumping the rate of deposit- 
ing weld metal from 1 to 4 Ib. per hr. in 
manual welding. 

In a study of methods for increasing 
the speed of welding and using less de- 
posited metal it was found that as are 
speed is increased more energy is avail- 
able to melt the base metal. For ex- 
ample, a T-joint made with fillet welds 
at 5 in. per min. with a 14-in. electrode 
and 300 amperes without 
the corners, 


fusion into 
is made by the new tech- 
nique with the same size electrode, but 
with a faster slag coverage and having 
higher current capacity, at 12 in. per 
min. and 350 amperes so as to give 
fusion 14 in. beyond the corner. Joint 
strength was increased 25 percent while 
deposited metal and time were reduced 
90 percent. 

The same technique was then applied 
to butt joints. Using a square butt 
joint instead of a V-joint, deposited 
weld metal was reduced 50 percent and 
manhours 78 percent in welding *¢-in. 
Welding speed 


was increased from 2 to 9 in. per min. 


steel plates manually. 


In automatic welding the larger cur- 
rents made possible much faster melting 
that 
filled with a single pass. 
plate 114 in. 
joined by two 


rates so larger V-joints can be 

Square butt 
thick can be 
without 
Speeds up to 120 in. per 
min. are possible in 1¢-in. sheet. 


joints in 
passes exces- 


sive build-up. 





Discussions and Comments From Readers 


CREDIT FOR X-RAY TIMBER 
To the Editor: 


On page 80 of the 
issue of 


1945 
ENGINEERING you 
carry a story “Electronic Timer Gives 
Uniform X-Ray Exposures.” You make 
the statement that this device was devel- 
oped by the Westinghouse Electric & 
Manufacturing Company. This  state- 
true. This device was 
developed by Dr. Hodges and Russell 
H. Morgan. Division of Roentgenology. 
The University of Chicago. To the best 
of my knowledge and belief the actual 
development and practical conclusion of 
this work was done at the University 
of Chicago. and 


February 
Propuct 


ment is not 


credit should go to 
them for this development. 

May I refer you to a report “U. S. 
Public Health. Vol. 58, No. 42. October 
15, 1943, pages 1533-1541. The Auto- 
matic Control of Exposure in Photo- 
fluoregraphy, by Russell H. Morgan.” 
This report covers the same description 
aid details 


(essentially) as vou cover 
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in the current issues of Product Engi 


neering. J. Ropre Evxiior1 


Eprror’s Note: The story as told West- 
inghouse contained the statement: “Use 
of the photoelectric cell to control ex- 
posures in photofluoregraphy was first 
undertaken by Dr. Paul C. Hodges and 
Dr. Russell E. Morgan at the Univers- 
ity of Chicago.” In editing. this state- 
Doctors Hodges and 
Morgan engineered the first timer as a 
laboratory model. Westinghouse devel- 
oped the commercial product, using the 
same principles. 


ment was deleted. 


DISCUSSION ON THERMAL 
EXPANSION OF CYLINDER 
To the Editor: 

In reviewing ENGINEERING 
of July 1944, I came across the com- 
ments by Carl P. Nachod, page 493, and 
Edward L. Rogers. page 494, on your 
Refere nce Book Sheet “Shrink Fit Cal- 
culator.” 


Ip 
PRODUCT 


Propuct ENGINEERING, Jan- 
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uary 1944, page 71. I notice that both 
have made an error in the fundamentals 
of the derivation of the expansion 
formula for the diameter of a cylinder. 
Their mistake lies in their attempt to 
derive this formula from the volumetric 
relationship. 

First, I should like to point out that 
the diameter is a linear dimension, and 
therefore the expression for linear ex. 
pansion, L, = L, (1 

Furthermore. the 


at), applies 
formulas for both 
the quadratic and cubic expansions are 
approximate, their derivations being: 
I. Area: 
let A = area 

L = length 

W = width 

a coefficient of linear expansion 

t = change in temperature 
and the subscripts i and f designate 
initial 
tively. 


Then 


and final measurements respec- 


and 


whence 
or ») AZ d l 
and since (7 om 
we have, by dropping 20? 

(8) Ay = A l 2 al 
the generally accepted expansion formula of 
of an area. 


Il. Volume: 


let V = volume 
H = height, keeping other symbols 
as before. 
Then 7 =L:W:H 
, j = af Wy H; 


and 3) Lr ] 


14+ 2 at+ oF 
which is negligible 


at 


l 


a ae 
= Hf; (1 7 
= L; W; H; (1 + a) 


or ’,7 = V; (1+ et)® 


whence 


and since (8 at)? = 1+ 3at 
ef we have by dropping 327? + 
which as before is negligible, 
9) Vy = V; (14+ 8 et) 
the commonly accepted expression for 
volumetric expansion. 

The final, simplified expression in 
each case will be recognized as the same 
value as that obtained by using the ap- 
proximation differentiating process. 

It is obvious that when reversing the 
procedure, that is, deriving the expres 
sion for the linear 
pansion, which is an 
fundamental concept, 


(or diametral) ex- 
absolute and 
from either the 
quadratic or volumetric expresssions, 
both of which are derived approxima 
tions, an exact result will not be ob- 
tained. Hence the discrepancy thal 
prevents the reconversion of the derived 
expression into the original by a re 
versal of the steps in the procedure. 

The constant in t 
original expression. does not effect t 
result 


he 
he 


throughout 


presence of a 
since it is retained 
the derivation. 


Joacuim I. Wernp ine 


-Aprin, 1945 


We 
wal 
vict 
wit 
qué 
unt 
the! 
whi 
labs 


sus 





both 
sntals 
nsion 
inder. 
ipt to 
netric 


t that 
1, and 
ar €X- 
lies. 

- both 
ns are 
ng: 


ion 


ignate 
respec- 


, ot? 
gligible, 


mula of 


nbols 


or 


sion in 
he same 
the ap 
cess. 

sing the 
; expres 
ral) ex 
ite and 
ther the 
esssions, 
proxima: 
t be ob- 
icy that 
» derived 
by a re 
>dure. 

t in the 
ffect the 


roughout 


EINDLING 


rm. 1945 





AMERICA WANTS PROSPERITY 
| 


BOOK to be published early in April by the 
McGraw-Hill Book Company carries the pro- 
vocative title “Prosperity: We Can Have It If 

We Want It.” Its authors, Messrs. Shields and Wood- 
ward, state in vigorously challenging terms their con- 
viction that the United States will emerge from war 
with human, material and technological resources ade- 
quate to provide a nation-wide standard of living 
unprecedented in world history. They present, too, 
their formulation of the several policies and procedures 
which must be followed by government, business, and 
labor if we are to realize our potential for a high and 
sustained prosperity unmarred by prolonged periods 
of severe unemployment and business stagnation such 
as have haunted our economic past. 

The specific proposals set forth will elicit both en- 
thusiastie acclaim and acrid dissent, for the book deals 
in far from gentle fashion with many of the currently 
fashionable panaceas for assuring prosperity by magic 
formula. It examines, and discards as effective guaran- 
tors of prosperity, whatever their individual merits 
upon other grounds, programs for public works, slum 
clearance, subsidizing of small business, foreign loans, 
social insurance, deficit government spending, redistri- 


bution of income, the numerous formulae for monetary 
management, repeal of the anti-trust laws, or any of 
‘the loosely-phrased admonitions that government 
should do nothing and allow everything to take its 
course untrammeled by controls of any kind. 


On the positive side, the book urges clear recogni- 
tion of the fact that prosperity, under a system of 
business enterprise, depends primarily upon the exist- 
ence of competitive incentives that spur capital invest- 
ment to provide better tools and equipment, that 
improve organization and technology to insure continu- 
ously increasing productivity per man-hour of work, 
and that enlarge markets by producing what the 
consumer wants at lower prices to the end that real 
incomes may be increased. 

In short, prosperity depends upon profitable and 
expanding business and employment opportunity, so 
it becomes the part of enlightened government, busi- 
hess, agriculture and labor policy to promote those 
measures which will forward rather than retard the 
major aim of expanding production. 

However great the room for dissent upon the ade- 
quacy, or the phrasing, of the specific recommendations 
it makes, the approach of this book has one virtue of 
solid merit. It attacks positively the problem of what 
Steps should be taken to achieve and hold prosperity 
rather than merely devising a poultice to be applied 
when and if we run into a decline. 

Virtually all responsible spokesmen for government, 
and for business, labor, and agricultural groups, are 


agreed upon the goal of prosperity. Moreover, they 
agree that, insofar as possible, it should be achieved 
through the effort of private enterprise, with govern- 
ment intervention utilized only as a last resort. But 
despite this unanimity, almost all public discussion of 
the problem has concentrated upon the nature, the 
extent, and the timing of such government expendi- 
tures as may be found necessary to combat deflation. 
Since upon this question there is far from general 
agreement, our procedure has created an exaggerated 
sense of divergence in a field in which, so far as 
fundamentals go, we all are in accord to quite an 
unusual degree. 
ps * 

No confusion should be caused by the fact that the 
senerally current phrase for prosperity is “full em- 
ployment.” The latter phrase merely states the goal 
in terms of human values, which are good terms in 
which to state any goal. What matters is that we 
generally are agreed as to what we mean when we say 
that we want prosperity or full employment. Not only 
do we know what we mean, but within very rough 
limits we can give dimension to our concepts. There 
are a few whose appraisals are somewhat lower, but 
most competent estimators set the goals for about 
1950 at an average annual employment in civilian jobs 
of between 55 and 57 million persons, with a gross 
national product of between $185 and $200 billion 
measured at 1943 price levels. This contrasts with the 
1944 level of non-military employed of 51% million, 
and a gross output for the end of 1944 of over $200 
billion. It assumes a reduction of the average work- 
week to 40 hours. 

It will take some such levels as these to provide 
employment for those who seek work, with only 
sufficient “frictional” unemployment (those temporarily 
listed as unemployed because of the normal turnover 
between jobs) to afford reasonable labor-market flex- 
ibility to both workers and employers. The non-mili- 
tary employment figures are generally consistent with 
the officially stated postwar goal of jobs for 60 million 
workers, since the latter figure is generally understood 
to be an estimate of the labor force, which includes 
members of the armed services and an allowance for 
frictional unemployment. 

There are a number of reasons why the estimates 
cannot be figured more closely, and why no one can be 
very confident even of the validity of the stated limits. 
The chief points of doubt in the employment estimates 
relate o how many withdrawals there are likely to be 
on the part of women, oldsters, and youngsters, who 
now are in the labor force to a number more than 
6 millions beyond normal expectancy; how many men 
will be retained in the armed forces; and whether the 


postwar frictional unemployment should be calculated 
as approximating the current 1 million or the 3 million 
so-listed in the prosperous year of 1929. Additional 
uncertainties cloud the estimates of gross national 
product. Notable among them is the fact that no one 
is sure of the war’s effect upon man-hour productivity 
trends, in view of the fact that half of our current 
output has consisted of products that had no substantial 
counterpart in our peacetime price or production series. 
* * * 


Nevertheless, despite such qualifications, it is fair 
to say that we do have a general conception of the 
magnitude of our postwar goals. Although they are 
well within our production potentials as demonstrated 
in this war, they are formidably beyond any previous 
record of peacetime achievement. Only the most san- 
guine optimism could lead one to expect that they will 
be achieved without concerted will, planning, and co- 
operative effort. Only blind recklessness could engender 
confidence that once attained they will automatically 
be held, let alone expanded in normally healthful 
growth. 

If we were to follow past patterns, our war-built 
boom would, after a period of uncertain length, collapse 
into disastrous depression. The very magnitude of our 
recent growth would contribute to the depth and dura- 
tion of the subsequent trough. Yet a fall even to the 
level of our previous peacetime-peak-year 1939, has 
been estimated by The Federal Reserve Board to 
imply unemployment for between 15 and 20 million 
persons. If human values have importance, that is 
something that must not be allowed to occur. If busi- 
ness values have importance, we must not tolerate 
again such losses as occurred from 1930 to 1933, when 
sales over the four year period were $128 billion less 
than would have been provided if the 1929 level had 
held, and corporate profits declined from more than 
$7 billions in 1929 to an average annual loss of $1 
billion over the next four years. A repetition of these 
things cannot be tolerated—if foresight and cooperative 
effort can prevent them. 

DS Ww * 

In January of this year Senator Murray introduced 
in the Senate a bill entitled “The Full Employment 
Act of 1945.” It instructs the President to submit to 


Congress plans for eliminating both unemployment 


and inflation, including recommendations for correct- 
ing structural defects in the economic system. It pro- 
vides for a Joint Congressional Committee to consider 
the proposals of the President, to take testimony from 
experts and the general public on these proposals or 
any others it may wish to consider, and after weighing 
all the facts to submit its findings to Congress. It pro- 
vides for an advance budgeting of the constituent parts 
of a full-employment economy, and commits the Fed- 
eral Government to provide, in advance, for sufficient 
expenditures (through private contractor channels) to 
make up for the gap between estimated private expen- 
ditures and the amount necessary to assure full em- 
ployment. 


By no stretch of the imagination can The Full km. 
ployment Bill, in its present form, be regarded as ac. 
ceptable to business. Yet it may well present a test of 
whether or not American business can deal with prob- 
lems in this area in a statesmanlike fashion. Such 
statesmanship will consist in demonstrating first, that 
the Bill is not acceptable because of deficiencies which 
preclude the possibility of its accomplishing the avowed 
purposes; and second, that business is able and anxious 
to offer constructive suggestions for remedying these 
deficiencies. 

It is easy to point to weaknesses in the Bill. To men. 
tion only a few of major importance: The proposal to 
make advance Federal expenditures to compensate for 
estimated deficiencies in prospective private expendi- 
tures is completely impracticable. No one in the coun- 
try can predict future trends with sufficient accuracy 
for this purpose; no one can tell what the constituent 
parts of a really high, stable peacetime budget should 
be, for in our boom-or-bust economy we have no stable 
pattern to project; no one can tell, within reasonable 
limits, how much the government should spend in ad- 
vance to assure full employment. The Bill pronounces 
labor’s right to work without defining commensurate 
responsibilities which it shculd exercise. It does not 
define the areas of proposed government expenditure in 
such a way as to allay business fears of government 
competition or the general public suspicion of leaf 
raking. Above all, the Murray Bill is defective in that, 
despite a somewhat vague pronouncement in favor of 
forwarding private business activity, it recommends a 
single specific designed to supplement such activity 
rather than stimulate it. 

The very definition of certain of these faults suggests 
their remedies. But the positive task of stating how the 
Bill should be amended in order that it may have 
effective usefulness is far from simple. Yet it is enor- 
mously to the advantage of American business to under- 
take it. Fortunately, there is a representative group 
sponsored by industry, The Committee for Economic 
Development, which has for some time been working 
intensively upon the problem, and which is excellently 
equipped to. offer sound and progressive advice. It 
should be used for this purpose. 

American business cannot afford to take a negative 
attitude toward legislation in this field. Some legisla- 
tion undoubtedly will pass, for the problem is one in 
which there is a grave government responsibility. But 
equally there is a comparably important responsibility 
upon all citizen groups. None of them has more to gail 
or lose from the rise or fall of prosperity than American 
business. 


President, McGraw-Hill Publishing Co., In 
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New Books 





Production Engineering in the 
Aircraft Industry 


A. B. BeRGHELL. 307 pages, 54% x 834 
in., blue clothboard covers. Published by 
McGraw-Hill Book Co., 330 W. 42nd St., 
Vew York 18, N. Y. Price $3. 


The forecast and control of costs in 
any mass-production industry is difficult, 
but it is especially so in the aircraft 
industry where method improvements 
are constantly being made and cost is a 
variable depending upon the number of 
airplanes being manufactured. The au- 
thor presents an analysis of the problem 
describing the available standards upon 
which estimates can be based or upon 
which production can be controlled and 
refined. Considerable space is devoted 
to the use of statistical data and of 
log-log curves. Log-log learning curves 
described and their use in the 
graphical determination of manufactur- 
ing costs is explained. The author has 
included many problems and _ providés 
answers to these in the back of the book. 


are 


Lubricants and Cutting Oils 
For Machine Tools 


Wittiam G. Forses. 90 pages, 5% x 
845 in., black clothboard covers. Pub- 
lished by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y. Price 


$1.50. 


The purpose of this book is to explain 
the fundamental principles of lubrica- 
tion in relation to metal cutting, to give 
practical information and to serve as a 
machine shop guide. The material has 
been extracted from the author’s more 
detailed book on Lubrication of Indus- 
trial and Marine Machinery. The nine 
chapters in the book cover tests and 
specifications, greases, types of machine 
tools, lubrication of machine tools, metal 
cutting, composition, compounds and 
blends of cutting oils, application of 
cutting oils and skin infections. 


Process Equipment Design 


H. C. Hesse and J. H. Rusuron. 580 
pages, 534 x 9 in., stiff black leather- 

covers. Published by D. Van No- 
strand Co., Inc., 250 Fourth Ave., New 
rk, N.Y. Price $7.50. 


‘ew engineers are required to make 
plete designs of process equipment 
ised by the chemical industry. In order 
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that chemical engineers can become 
acquainted with the overall design prob- 
lem the authors include the funda- 
mentals of mechanics, machine and 
structural elements, and economic and 
manufacturing considerations. This 
book is based upon five years of lecture 
and laboratory work with senior engi- 
neering students. Intended primarily as 
a college textbook or for graduate engi- 
neers who have not studied the elements 
of design, this book approaches the 
problems of design in the order of their 
increasing analytical complexity. 


- 


Arc Welding Engineering 
And Production Control 


Water J. Brooxine, 350 pages, 5 x 8 
in., green clothboard covers. Published 
by McGraw-Hill Book Co., 330 W. 42nd 
St., New York 18, N. Y. Price $4. 


This text. dealing with control of arc- 
welded production, is intended to serve 
as a link between the elementary litera- 
ture for training operators and the 
highly technical reports of develop- 
mental research, and to give a working 
knowledge of arc welding. The general 
factors affecting arc welding for produc- 
tion by a large user of this welding 
method are analyzed so that the reader 
will be able to apply them to the needs 
of other fields. The 18 chapters of the 
book deal with the general problems and 
factors to be considered in using the 
method and with specifications, engi- 
neering control, material control, costs, 
flame cutting. fitting, jigs and fixtures, 
inspection, machining, operator train- 
ing, equipment, direct and alternating 
current welding, electrodes, mainte- 
nance and repair welding, and how to 
keep informed on latest developments 
in welding. 


Control of Electric Motors 


PaisLtEY B. HArwoop. 479 
5144x8% in., blue clothboard covers. 


Published by John Wiley & Sons., Inc., 


pages, 


440 Fourth Ave., New York 16, N. Y. 
Price $5. 
A new second edition of this book 


meets the request to include more in- 
formation about synchronous motor and 
variable-voltage control. This informa- 
tion is included in two additional chap- 
ters. New tables are included to give 
ratings of motors and controllers and all 
illustrations have been revised to con- 
form with latest practice. The author 
has radically changed the arrangement 
of this book and controllers are now 
described in chapters covering the type 
of motor to which they apply. The 
volume presents the characteristics of 
various motor types and explains how 
these characteristics are used for con- 
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The design, construction 
and operating characteristics of control- 
lers and control devices are described as 
well as many of the problems which are 
frequently encountered. 


trol purposes. 


The Modern Gas Turbine 


R. Tom Sawyer. 216 pages, 6x9 in., 
green clothboard covers. Published by 
Prentice-Hall, Inc., 70 Fifth Ave., New 
York, N. Y. Price $4. 


The author presents an authoritative 
treatise on the gas turbine from its con- 
ception to its present stage of develop- 
ment. The text is fundamental and 
presents sinple mathematical calcula- 
tions in a that is readily under- 
standable. The author explains and 
describes many 


form 


of the early inventions 
and history of the gas turbine. 
bustion 


Com- 
turbine calculations and 
efficiencies are presented in a chapter 
written by Ronald B. Smith. 
of the gas turbine in industry, marine 
service and the turbine locomotive are 
each described in a separate chapter. 
Another chapter is devoted to the gas 
turbine as an aircraft prime mover and 
included is a history of jet propulsion. 


gas 


The uses 
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Leaf Springs 


S.A.E. Special Publications Dept., 
29 West 39th St., New York 18, N. Y. 
Copies are available to S.A.E. members 
at $1 each, to non-members at $2 each, 
postpaid. 


“Manual on Design and Application 
of Leaf Springs,” prepared for the U. S. 
Army Ordnance Department by the 
War Engineering Board of the Society 
of Automotive Engineers, has 
made available for use by industry. 

The Manual, comprising 89 pages, 
presents 44 four tables, and 
numerous detailed calculations, and in- 
cludes data on materials. surface fin- 
ishes, design elements and calculations, 
interleaf 


been 


figures, 


frictions. protective coatings, 
manufacturing conditions. Three 
pages are devoted to nomenclature and 


specifications, 


and 
hive pages to 
ments drawings and specifications. 

Purpose of the Manual is to facilitate 
calculation of space requirements for 
springs and attachments, determination 
of elastic and geometric properties. It 
was prepared by Leaf Spring Subcom- 
mittee composed of 16 engineers repre- 
senting vehicle and spring manufactur- 
ers and suppliers aided by seven mili- 
tary consultants. 


require- 
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NEW MATERIALS AND PARTS 


Lightweight Relay 
R-B-M 
Ind. 

Weighing only 154 ounces the specifica- 

tions include 6 normally open contacts; 

rating, 3 amp d.c. non-inductive. Avail- 
able in other arrangements or normally 
and normally contacts. 


Vibration resistance up to 10 g’s at 


Manufacturing Co., Logansport, 


open closed 
40,000 feet; temperature ranges, 65 
deg. C. to + 85 deg. C. 


dimensions, 27% 


Approximate 
in. long, 1% in. high, 
7% in. wide. Design and construction meet 
Signal Corps requirements for resistance 
to humidity, salt spray, and fungus. 
Magnet coil bobbin is of high-impact. 
molded material. 
resistant to electrolysis, and capable 
The 
entire contact pile-up assembly is baked 
100 hours at 230 deg. F. and after bak- 


specially phenolic 


of withstanding severe humidity. 





ing all screws are re-tightened, contacts 
aligned and pointed. The type of relay 
also available with heavy duty contacts 
rated at 10 


inductive. 


amps. 28 volts d.c. non- 


Four-Speed Drive 

The Lima Electric Motor Co., Lima, Ohio. 
This unit is designed for machine tools 
and other equipment requiring motot 
capacities of 1 hp. or less. Weighing 
only 85 lb., the unit has an overall 
length of only 18 in. including the shaft 
extension; the overall width, including 
terminal box and shifting lever is 12 in.., 
while the overall height is only 9 in. The 
unit is rated at 4% and %4 hp. at 1,200 
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r.p.m. and 1 hp. at 1,800 r.p.m. Identi- 
fied as Type R, it is designed for con- 
tinuous operation, with ample overload 
capacity. A Lima semi-enclosed, drip- 
proof, ball-bearing motor of either 2 or 
3 phase, 50 or 60 cycle, 220. 440 or 550 
volts is furnished as a standard integral 
part of this unit. Type R is reversible 
in all speeds with the use of a reversing 
drum control. units in 
available when con- 
permit. The speed ratios of 
Type R are 1 to 1. 1.33 to 1. 2 to 1 and 4 
to 4. 
small 


Single-phase 
above sizes to be 
ditions 


Shifting is done by means of a 
lever which can be extended to 


any convenient position as required. 


Drop-Forging Alloy 
Wyndale Mig. Corp., 1203 Cornell Ave., 
Indianapolis, Ind. 


Supplied in the form of drop forgings or 
open-frame hammer forgings, Wynda- 
loy-Chace 720 is a non-ferrous non-mag- 
netic alloy of high strength, high wear 
resistance, high electrical restisitivity 
and good corrosion resistance. Special 
heat treatments will produce forgings 
100-500 Brinell, ten- 
sile strength values exceeding 200.000 Ib. 
per sq. in. and yield point values exceed- 
ing 120,000 lb. per sq. in. Elastic prop- 
erties and ductility are also good. The 
alloy has a modulus of elasticity of ap- 
proximately 20 x 10° lb. per sq. in. Its 
coefficient 


with a hardness of 


about the 
same as that of copper. It has a silvery 
color and will take a high polish. 


of expansion is 


Rubber Cement 

The B. F. Goodrich Co., Akron, Ohio. 
Plastilock 500 is a non-thermoplastic, 
water and aromatic oil-resistant ad- 
hesive for bonding metals, wood, plastics 
and ceramic material to themselves or 
to each other. In using Plastilock 500 


PRODUCT 





the company advises that best results 
are gained by applying heat with pres. 
sure, although heating alone will give 
some degree of adhesion. Purpose of 
the pressure is to obtain good surface 
The 
metal-to-metal bonding, has shown a 
shear strength of 3.250 lb. per sq. in. 
Tension strengths of 4.000 lb. per sq. in. 
have been reached. 
the bonding of 


contact. new adhesive, used for 


Tests made after 
wood and plastic to 
aluminum, which presents extremely dif- 
ficult problems of adhesion to other ma- 
terials have resulted in the wood and 
plastic being torn because the strength 
of the bond was greater than that of 
these materials. 


Axial-Flow Fan Units 


Dynamic Air Engineering, Inc., 1619 S, 
Alameda, Los Angeles 11, Cali}. 


Two high-efficiency axial-flow fan units 
have diameters of 60 in. and 2 in., re- 
spectively. The 60-in. low-pressure pro- 
peller driven with a 10-hp., 1.150 r.p.m 
motor delivers approximately 60.000 cu. 
ft. per min. free air and 5,000 cu. ft. 
per min. at 1-in. static pressures. The 
2-in. propeller has been developed for 
a complete fan unit to be powered by 
a motor of approximately 0.002 hp. and 


60 INCH 


2 INCH 
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will deliver 30 cu. ft. per min. at 0.30 
in. static pressure. It was originally en- 
gineered for cooling modulators in air- 
craft electronic equipment. The fans 
are built in both single-stage and multi- 
varieties. When multi-stage as- 
semblies are built, guide vanes or contra 
vanes are employed to straighten the 
air stream between the various stages. 


stage 


Spring-Tension Fastener 
{del Precision Products Corp., Burbank 
Calif. 
Called Stalock Push-on, a spring-steel, 
one-piece, push-on fastener for thread- 
less studs of metal or plastic is a com- 
panion piece to the recently announced 
Stalock nut. Furnished in standard sizes 
for studs or rivets with diameters of 





i, oe, 


: fe and 14 in., with special 
sizes made to order, the fastener fea- 
tures light weight and speed of assem- 
bly. Over 1,600 lb. has been supported 
with a Stalock Push-on that was seated 
with finger pressure on a 16-in. cold- 
rolled stud. The fastener is stamped 
irom a strip of sheet metal with ends 
bent back to form two opposed wings or 
tongues. It is then austempered for re- 
The base has an aperture 
through which the stud is extended and 
as the fastener is pushed down on the 
stud, the tongues create an outward 
bow in the base which provides a con- 
stant biting or locking contact with the 
stud with a circular engagement: As 
tension increases, spring action of the 
bow in the base is intensified to produce 
even greater locking action without los- 
ing the inherent spring tension. For 
unseating a screwdriver is inserted be- 
tween the base and the part it fastens 


to provide lifting power that will re- 
lease the bit. 


siliency, 


Clutch 


1 Disc Clutch Co., Racine, Wis. 





The Twin Dise Model P air-actuated 
clutch is manufactured in a wide range 
ol sives, from 14 in. to 36 in. and 
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capacities, 65 to 895 hp. 
remote control without a complicated 
linkage system. Any amount of air 
pressure, within limits, can be applied 
to the friction plates to provide either 
slow or fast engagement. 


It operates by 


Its few mov- 
ing parts assure easy maintenance. 


Parallel-Plate Capacitors 
General Electric Co., 


fe 2 


Schenectady 5, 
Designed for use in the resonant or 
“tank” circuit of high-frequency elec- 
tronic oscillators a line of high-fre- 
quency, parallel-plate capacitors is con- 
nected in parallel with an inductance 
coil to constitute the circuit 
which determines the frequency of the 


resonant 


oscillator. In this application the capa- 
citors are operated at relatively high 
voltages and can carry heavy currents 
continuously at frequencies up to sev- 
eral megacycles. Features are low losses 
at high uniformly high 
dielectric strength; high current rating 


frequencies: 


per unit volume; and convenient mount- 
ing and connection facilities. 
are available in standard ratings ranging 
from 2.000 volts. 0.025 microfarads to 


The units 
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9,000 volts, 0.0056 microfarads. A syn- 
thetic dielectric liquid used is especially 
adapted for high-frequency applications. 
hermetically sealed joints, the sides of 
Constructed of non-magnetic metal with 
the case are sufficiently flexible to take 
care of liquid expansion caused by tem- 
perature changes. The capacitor is 
water cooled. 


Snap-Action Switch 
Grayhill, One No. Pulaski Road, Chicago, 
Ill. 
The body of the switch measures only 
% in. in diameter by 1% in. high, 
measured from the top of the push 
button to the end of the solder lugs. The 
switch is mounted by a %¢-in. bushing. 
1s in. long and held securely by two 


mounting nuts. The contacts are of 





WY 


silver overlay on phosphor bronze, and 
carry a current rating of 10 amperes at 


and 2 


115 volts a.c.. amperes at 115 
volts d.c. The total contact gap which 
breaks the circuit is 0.080 in. Contact 
pressure is approximately 35 grams and 
movement of the push button is only 
0.0625 in. The normally open switch is 
indicated by a red push button, and a 
black push button indicates a normally 
closed switch. 


Water-Resistant Adhesives 
Paisley Products, Inc., 
{ve., Chicago 16, Ill. 

Four improved water-resistant adhesives 

designed for overseas packaging of mili- 

tary parts have been announced. Each 

has individual characteristics that suit 
it for a particular operation in the manu- 
facture and final sealing of waterproof 


1770 Canalport 


bags and case liners. and the gluing 
of V-board export box flaps. No. 3130, 
a reclaim rubber and resin emulsion 
with retack features. is designed for 
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quick bonding of case liner and water- 
proof bag stocks. No. 4016 is an as- 
phalt and rubber emulsion, with retack 
features, for hand-brush application to 
large case liners and bags. It is medium 
fast setting. No. 676 is a vinyl-polymer 
emulsion for fast hand or machine seal- 
ing of V-boxes, small cartons, case 
liners and bags. No. 688, a vinyl poly- 
mer-starch adhesive, is for hand-brush 
sealing of V-board cartons and cases 
where good suction is necessary and 
final drying is accomplished under pres- 
sure. These are non-flam- 
mable and from objectionable 
odors. They permit fast sealing because 
they can be water diluted to spread 
freely and evenly without brush drag. 
When used on asphalt laminated and 
impregnated papers and V-board, the 
emulsion penetrates the paper fibres 
and releases the resin film as the water 
insoluble bonding agent. The final ad- 
hesive film when dry is resistant to ex- 
tremes of heat. cold, humidity and water 
immersion with a safe margin over the 
usual specification tests. 


adhesives 
free 


Angle Drive Unit 

Electrical Engineering & Mfg. Corp., 

1606 W. Jefferson Blvd., Los Angeles 16, 

Calif. 
Specifically designed for cabin-heater 
drive in the A-26 attack bomber, an 
angle drive unit consists of a light- 
weight, continuous-duty type, 1/2-hp. 28- 
volt, fan-cooled 7.000-r.p.m. motor 
equipped with right-angle gear box and 
drive shaft. Gear ratio is 1 to 1 and 
over-all efficiency is 70 percent. The 
unit is engineered for restricted spaces 
in existing airframe structures. 


Small A.C. Generator 
Electric Machinery Mfg. Co., Minneapo- 
lis 13, Minn. 
Built in ratings 6.25 kva., 1,800 r.p.m. 
and 1,200 r.p.m. to 18.7 kva., 1,800 
r.p.m.; single- and 3-phase; standard 
and regulation; 120, 120/208, 
240 and 600 volts; a revolving-field type 
generator can be supplied as a 2-bearing 
unit for belted or coupled duty, or 


close 


single-bearing for close coupling to driv- 
Drip-proof generator and 
standard. The 
generator is built to withstand heavy- 
duty service on stationary or portable 
power units. It has enclosed ball bear- 


ing engine. 


excitor construction is 


ings, cartridge-type bearings with sealed 
lubrication and high-torque dampers. 


Snap-Action Relay 
Struthers-Dunn, Inc., 1321 
Philadelphia 7, Pa. 


{rch St., 


All parts are readily accessible and sen- 
easily adjusted in the 
redesign Type 79XAX snap-action re- 
lay. Full normally-closed and open 
contact pressures are assured by snap 


sitivity can be 


action. The armature almost completes 
its travel in either direction before the 
contacts into the new 
The standard adjustment using 60 amp. 
turns in the coil at approximately 0.02 
watt results in contact pressures of 5 
grams with contacts rated 5 amp., 115 
amp., 115 volts d.c.. 
noninductive. Contact ratings up to 10 
may be obtained with 
100 or more ampere turns and a cor- 


snap position. 


volts af.; OF 0.5 
amp. 115 volts a.e. 
responding increase in power. A sen- 
sitivity of 0.005 watts with 30 amp. turns 


is obtainable with reduced contact pres- 
sures and ratings. 


Photo-Stencil Film 
Craftint Mfg. Co., 210 St. Clair Ave., N. 
W.. Cleveland, Ohio. 
Especially for use in silk-screen print- 
ing processes, Photo-Stencil film is pre- 
sensitized and requires no treatment 
before exposure. The sensitive coating 
does not separate from the support 
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at low humidity conditions or become 
tacky at high humidity. It is protected 
from finger marks, scratches, dust and 
other damage by a thin cover film which 
also absorbs actinic light and serves as 
an anti-halation backing during ex- 
posures, 


Acid-Proof Glass 

American Optical Co., Southbridge, Mass. 
The discovery of a new glass of a special 
composition which withstands highly 
corrosive hydrofluoric acid, is expected 
to simplify the handling of that acid. 
The new glass does not contain sand, its 
major ingredients phosphorus 
pentoxide. In spite of the great affinity 
of P.O; for water the new material is 
soluble in water than ordinary 

Melting and working properties 
resemble those of ordinary glass closely, 
it can be cast or drawn into sheets, 
blown, ground, polished, tempered and 
otherwise worked without special equip- 
ment or techniques. 


being 


less 


glass. 


Electric Speed Indicator 

The Reliance Electric & Engineering Co., 

Cleveland, Ohio. 
Electric speed indicator gives accurate 
readings of speeds from 100 r.p.m. to 
5,000 r.p.m. It consists of two separate 
parts. The pickup, a miniature six-pole 
alternator with a permanent 
is mounted on the shaft 
speed is to be measured. A permanent 
magnet, moving-coil type _ indicator 
meters the pick-up output on a 334 in. 
scale which 


magnet 


rotor, whose 


covers 95 deg. of 
Length of leads connecting the units 
does not affect accuracy. and the indi- 
cator may be located at a considerable 
distance from the pick-up unit. The in- 
dicator is not affected by other magnetic 
material, and there is no loss of accuracy 


are, 


Instantaneous 
and continuous speed indication is in- 


due to length of service. 


dependent of the direction of rotation 
of the shaft, reading up to 1.500; 2,000; 


2.500; 3.000 or 5,000 r.p.m., and special 
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scales are available. Pick-up windings 
are stationary; there are no commu- 
tators or slip rings. No conduits are 
required. 


Phenolic-Resorcinal 
Resin Glue 
Bakelite Corp.. 

7. N.Y. 
Maximum water resistance for exterior 
plywood applications is a feature of 
XC-17613 phenolic-resorcinal cold-set- 
ting resin glue. Specifically developed 
as a cold-setting phenolic-resin glue for 
lamination of heavy lumber, beams, 
arches and ships’ timbers the adhesive is 
also used for plywood glider fuselages, 
aircraft and marine construction and 
meets Army Air Forces Specification 
14124. 


30 EF. 42nd St., New York 


Immersion Heater 
Edwin L. Wiegand Co., 
Blevd., Pittsburgh 8, Pa. 


7500 Thomas 
For heating alkali cleaning solutions 
a Chromalox electric immersion heater 
is particularly suited for deep, vertical 
tanks where installation space is lim- 
ited. A special cover prevents spill- 
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overs and fumes from reaching terminal 
connections. The 27%-in. seamless- 
steel-sheath Chromalox elements termi- 
nate in a steel housing with steel riser 
ending in a vapor-tight condulet cover. 
The riser length can be varied to meet 
tank requirements. Known as Type 
CHS, the heater is rated at 230-240 
volts, 5 kw. All joints are welded. 


Extruded Wire Markers 
William Brand & Co., 276 Fourth Ave., 
New York 10, N. Y. 


Installed in a slip-on assembly opera- 
tion, Turbo Markers are intended for 
wire identification. They are made of 
extruded vinyl plastic and symbols are 


indelibly imprinted. These markers are 
available in all colors, as well as trans- 
parent, and in any diameter or length. 
Imprinting can be placed wherever de- 
circumferentially or 


sired, longitudi- 


nally. 


Slotted Hex-Head Screw 
Vanufacturers Screw Products, J-210 W. 
Hubbard St., Chicago 10, Ill. 

Machine and set 

heads for application by 

screw driver are called Hex-Scru. They 


screws with slotted 
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are made in lengths from 14 to 1% in.; 
diameters Nos. 6, 8, 10 and 12: coarse 
or fine thread by cold forging and have 
minimum internal stress and _ strain. 
Thread points are machine chamfered 
for easy starting and heads are trimmed 
to close tolerances. 


Cold-Cathode Transformer 
Sola Electric Co., 2525 Clybourn Ave., 
Chicago 14, Ill. 


For the operation of two standard 8-ft. 
20- or 25-mm. fluorescent lamps with 
gas pressures ranging from 3 to 7 mm. 
of mercury, a 


900-volt cold-cathode 





offered. Although de- 
signed for standard lamps it can also be 
used with special lamps of comparable 
lengths and diameters. Failure of one 
lamp does not affect operation of the 
other. Outlet box has five knock-outs 
to permit leads to be brought in from 
top, bottom, end or sides. 


transformer is 


Lock Nut 
National Screw & Mfg. Co., 2440 E. 75th 
St., Cleveland 4, Ohio. 
Tightening develops a spring or flexing 
action to provide locking in a recently 
announced lock nut. A groove in the top 





wrench or 




















Flexing 


, 4 eat section 


after wrenching 
| to bolt. 












of the nut and an undercut in its base 
reduce the thickness to provide the 
spring action. This causes a constant 
pressure on the upper side of the nut 
thread and the lower side of the bolt 
thread, reducing the possibility of loos- 
ening under vibration. 
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Manufacturers’ 






Publications 





— American 


High Frequency Fittings 
Phenolic Corp., 1830 S. 54th Ave., Chi- 
cago 50, Ill. Catalog, Section “D”, 8 
pages, Describes 26 different types of 
RG cables and also many companion 
high frequency connectors for U.H.F. 
and electronic applications. 


Vibration Control Unit—The Korfund 
Co. Inc., 48-15 Thirty Second Place, 
Long Island City 1, N. Y. Bulletin, 4 
pages. Contains complete data regard- 
ing the rated loads, weights and dimen- 
sions in the six basic sizes in which the 
type SL Vibro-Isolator is made. 


Rigidized Metals — Rigid-Tex Corp.. 
Buffalo 3, N. Y. Bulletin, 16 pages. De- 
scribes the technique used in the prepa- 
ration of rigidized metals, and typical 
war and postwar applications in which 
the advantages provided by the process 
are most useful. 


Rolled Threads — Rolled Thread Die 
Co., Department PE, 237 Chandler St.. 
Worcester 2, Mass. Booklet, 82 pages. 
The revised edition of the “RTD Thread 
Rolling Hand Book” covers the thread- 
rolling process in greater detail, and 
treats with cylindrical-die rolling as 
well as flat-die rolling. Requests for this 
booklet must be made on company let- 
terhead. 


Insulating Varnish—John C. Dolph Co.. 
Newark 5, N. J. Booklet, 56 pages. Con- 
tains tables. charts and articles. all 
compiled for the purpose of providing 
an approach to insulating varnish prob. 
lems. such as the selection of insulating 
varnishes and compounds. thinning of 
insulating varnishes, etc. 


Electrical Test Equipment—lIndustrial 
Instruments. Inc.. 17 Pollock Ave., Jer- 
sey City. N. J. Bulketin. 16 pages. Elec- 
trical test instruments discusses the di- 
rect-indicating comparison bridge. ca- 
pacity and resistance limit 
resistance and 


bridges. 
capacitance decades. 
Wheatstone bridge, voltage breakdown 
testers and test fixtures, Kelvin bridge. 
megohm bridge and megohm meter, and 
conductivity apparatus. 


Thermostatic Control - Westinghouse 
Electric & Manufacturing Co., P.O, Box 
868. Pittsburgh 30, Pa. Pamphlet, 20 
pages. For safe, accurate, automatic con- 
trol of temperatures up to 650 deg. F.. 
seven types of bi-metal thermostats to 
fill a wide range of applications are 
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described. Tables permit easy selection; 
and cross-sections, curves and drawings 
illustrate operation and proper mount- 
ing of units. 


Fasteners—Camloc Fastener Corp., 420 
Lexington Ave., New York 17, N. Y., 
or 5410 Wilshire Boulevard, Los An- 
veles 36, Calif. Service Manual No. 44C, 
8 pages. Describes the various service 
operations of the Camloc Fastener 4002 


Series. 


Chain Belts — Chain belt Company, 
1600 W. Bruce St., Milwaukee 4, Wis. 
Bulletin 464, 16 pages. Describes and 
illustrates Rex Table Top chain and its 
design features in detail; the booklet 
also shows its application in bottling, 
labeling. sealing, capping, and other 
package or small part handling proc- 
Engineering data. diagrams, 
charts and prices are included. 


esses, 


Welding Information — Mir-O-Col A\l- 
loy Co., 2416-64 E. 53rd St., Los An- 
veles 11, Cal. “Welder’s Guide to Suc- 


* cessful Hard-Facing.” 31 pages. Tables, 


information, and illustrations on the 
subject of welding and brazing. 


Flexible Fitting—The Imperial Brass 
Mfg. Co.. 1200 W. Harrison St., Chicago 
7, Ill. Engineering Bulletin 34, 16 pages. 
The Imperial Flex Fitting makes a joint 
which permits the tube to flex, described 
and data given. 


Production Control — The McCaskey 
Register Co., Alliance, Ohio. Eight flow 
charts illustrate how various elements of 
production control are provided by vis- 
ualizing factory forms already in use in 
most plants. 
Stainless Steels—-Crucible Steel Com- 
pany of America, 405 Lexington Avye., 
New York 17, N. Y. Folder. Proper- 
ties of various types of stainless steels 
are listed. 
Springs—-Railway Steel-Spring  Div.. 
American Locomotive Co.. 30 Church 
St.. New York 7. N. Y. Bulletin 5001, 
12 pages. Correct design of industrial 
springs is covered in detail. 


Time-Cyecle Controller—Taylor Instru- 
ment Companies, P. O. Box 110, Ro- 
chester 1, N. Y. Catalog 98154, 12 
pages. Details of advantages and ap- 
plications of the Flex-O-Timer for pre- 
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cise timing of the sequence and duration 
of operations involving temperature, 
pressure, humidity or combinations of 
these are presented. 


Moulded 


Plastics—Eclipse 


Products 
Co., 5151 N. 32nd St., Milwaukee 9, 


Wis. Guide Book, 48 pages. Compre- 
hensive survey of plastics is presented, 
including a graphic presentation of com- 
parative properties, to serve as a guide 
for the proper application of various 
types of plastic materials. 


Vibration Measurement—General Elec- 
tric Co., Schenectady, N. Y. Bulletin 
GEA-4140, 8 pages. Dial-type and 
light-beam-type indicator for measuring 
displacement, and the velocity meter 
for measuring displacement or velocity 
of vibration are described. 


Brake Intensifier—-Pesco Products Co.. 
11610 Euclid Ave., Cleveland 6. Ohio. 
Folder, 4 pages. Describes and shows 
advantages of Univac. a device that 
converts engine manifold vacuum into 
hydraulic pressure for application to 
the braking system. 


Air Control—Smallpiece, Ltd., 140 F1- 
liott St.. Beverly, Mass. Bulletin, 2 
pages. Gives features of Marton Typ: 
S.109 air control unit which combines 
pressure regulator, gage, control valve, 
lubricator and strainer. 


Ball-Bearing Screw and Nut—Saginaw 
Steering Gear Div., General Motors 
Corp.. Saginaw, Mich. Bulletin, 24 
pages. Features of a screw and nut 
having a formed helical ball race in 
each are described, 


Reproduction—Charles Bruning Co., 
1700 Montrose Ave., Chicago 41, IIl. 
Bulletin, 28 Advantages of 
black-and-whife printing are given and 
equipment for making such prints is 
illustrated and described. 


pages. 


Are Welding—Hobart Bros. Co., Box 
672, Troy, Ohio. Bulletin, 24 pages. 
Numerous common faults found in de- 
signs for arc welding are illustrated. 


Pressed Ceramics—Henry L. Crowley 
& Co., 1 Central Ave., West Orange. 
N. J. Catalog. 44 pages. Illustrates in 
detail and gives dimensions of various 
standard parts and pieces made of 
pressed ceramic materials. 


Adhesives—Bakelite Corp., 30 E, 42nd 
St.. New York 17, N. Y. Bulletin, 12 
pages. Urea-resin glues for wood bond- 
ing are covered from the standpoint of 
advantages, types of work for which 
these glues are best fitted and equip- 
ment required for using them. 
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Stresses in Flywheel Spokes and Rim 


‘| HE RIM of a flywheel is unable to 

expand freely under the action of 
centrifugal forces caused by rotation. 
because of the restraining action of the 
spokes. In addition to tangential ten- 
sile forces, there are bending moments 
which act on the rim. The maximum 
value of the bending moment and ten- 
sile force occurs at a spoke. 

Equations are given in the 
panying table for calculating 
gential tensile force F in the rim, the 
tensile force F, in the spoke, and the 
bending moment M acting on the rim 
at a spoke juncture. The symbols used 
in the Table and in Fig. 1 are 


accom- 
the tan- 


u weight of rim per in. of circum- 
ference, lb. 
r = radius to center of gravity of rim 


cross-section, in. 
N = speed of rotation, r.p.m. 


) = depth of rim, in. 

b = width of rim, in. 

A = bh = area of rim cross-section, sq. 
in. 

1 area of spoke cross-section, sq. in. 

I centrifugal force per in. of rim, lb. 
per in. 

H a numerical value which depends 
upon the proportions of the fly- 
wheel 


Values of H for different r/h and 
A/A, ratios can be found by the ex- 
pressions given in the Table, or can be 
taken from the curves of Fig. 2 (next 
page) when the flywheel has 6 spokes. 

Unit stress in spoke caused by tensile 
lorce F, is F, divided by A,, the area of 


Unit stress in rim caused by tan- 
gential force F is F divided by A, the 
area of rim. 

-s S,, in the rim caused by bend- 
ig ment is 


6M 


Sm = ia 


Resultant tensile stress in the rim is 
n of the stress caused by F and 
ess caused by M. Stress concen- 

ral effects are also present at the 

junction of rim and spoke. 
equations given are based on the 
ass tion that rotation is uniform. 

Sudden accelerations as well as belt 

may cause additional bending 

in rim and spokes. 


tens 


Strecc 
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Equations for Forces and Moments in Flywheel Spokes and Rim 
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Fig. 1—Forces and moments acting on segment of flywheel. 


EXAMPLE: Find the stresses in a cast 
iron flywheel rotating uniformly having 
6 spokes, where 


N = 600 r.p.m. h = 4in. 
r = 36 in. A = 48 sq. in. 
6 = 12 wm. A, = 10 sq. in. 
Solution: r/h =9 A/A, = 4.8 
).667 
H < =0.0901 





~ 0.0203 X 81+ 0.957+4.8 


This value for H can also be obtain- 
ed from Fig. 2. 


w = 0.256 X 12 X 4 = 12.29 lb. per 
in. of rim. 

; 2.29 « 36? k 600? 
Fy, =— 


35, 200 





x 0.0901 


162,900 0.0901 = 14,680 Ib. 


Tensile stress S, in spoke 





S, = rl = 1,468 lb. per sq. in. 
F = 162,900 (1—0.866 x 0.0901 
= 150,200 lb. 
Tensile stress S in rim 

: 150 , 200 nee : 

S = “xa 3,130 lb. per sq. in. 
M = 0.0889 X 14,680 * 36 = 46,980 in. 

b. 


Bending stress S,, in rim 
_ 6M _ 6X46,980 


si sain bh? sd 2 KX 16 
= 1,470 lb. per sq. in. 





Resultant stress in rim 

S+S,, =3,130 + 1,470 = 4,600 lb. per sq. in. 
Suppose the spokes were not present 

and the rim could expand freely under 

the influence of centrifugal force. The 
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: sr inch of rim is 45 , 240 X36 P give reliable results for the stress, and 
centrifugal force per inch of rim i == 8,390 Ib. per 99. in. ‘ , é ind 
; 48 that the error is on the unsafe side. 
wr N? 12.29 XK 36 X 600? . : 

Fy, = 35-300 7 sane For a theoretical treatment of fly. 
39.2 go.2 stint. die ’ 
This shows that the elementary wheel _ stresses, see Timoshenko, 
= 45,240 Ib. per in. method which considers the flywheel as “Strength of Materials,” page 98, Vo 

and the tensile stress in rim would be a rotating ring free to expand may not II, 2nd Edition, 1941. 
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For finding stresses in flyweel 
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Baker Hydraulic 
Bulldozer made by 
Baker Manufacturing Co. 
Springfield, Illinois 


When an air strip is needed in a hurry . . . or a pillbox is 
to be demolished . . . the call is for a Bulldozer. In the 
present war these sturdy earth movers have earned their 





chevrons along with tanks, guns, planes and ships. Most 
fighting units class them as indispensable. 

The Baker Bulldozer is a good example. In war and in 
peace they deserve their well earned reputation for being 
TOUGH. They do their work fast . . . efficiently .. . and 
keep right on doing it day in and day out. One reason 














why Baker Bulldozers deliver such excellent performance is 
that they are equipped with Johnson Sleeve Type Bearings. 
Helping manufacturers of all types of equipment to build 
superior performance into their product is a welcome 
assignment for Johnson Bronze. When you need advice on 
any type of bearing application, consult with Sleeve 
Bearing Headquarters. 


JOHNSON BRONZE CO. 


508 S. MILL STREET NEW CASTLE, PA. 


fi_A 





BRANCHES IN 
18 INDUSTRIAL 
CENTERS 
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A NEW LINE OF {Cc 
FOR |h 





®@ Separate Operator makes possible an oil-tight 
construction without the use of a diaphragm. 
The long bearing (A), a spring-loaded seal (B), 
and drainage openings (C) prevent any leakage 
of oil, coolant or cutting compound through the 
Operator, regardless of mounting position. A 
gasket (D), evenly compressed by a threaded 
clamping ring (E), effectively seals the joint 
between the Operator and panel. The fade-proof, 
all-metal button (F) will stand rough usage and 
positive stops prevent damage to the Contact 
Block.The long bearing assures smooth operation 
over a long life. The relation of the button (F) 
and guard (G) is not affected by the thickness 
of panel in which the Operator is mounted. 
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MAXIMUM FLEXIBILITY WITH MINIMUM STOCK 


Since any Contact Block may be used with any Operator, combinations to cover a 
wide range of circuit requirements may be assembled from a limited stock of 


standard units. 


OPERATORS... 
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lthough these new Type T units are interchange- 
ble with Types LO and MO units, they can be 
1ounted on closer centers, thus effetting a saving 
{ space for a group of units. Contact Blocks are 
ide of special ‘‘non-tracking’’ material. Contacts 
e silver, rated for heavy-duty service. Springs 
re stainless steel. Duplex Contact Blocks function 
double-pole units when used with Momentary 
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MILWAUKEE 


Contact Operators, but with Selector Switch Op- 
erators they function either as a double-pole unit or 
as two independent single-pole units, depending 
upon the cam used in the Operator. 

* * + 
@ See your nearby Square D Field Engineer for further 


details or write for Bulletin No. 202. Industrial Controller 
Division, 4041 North Richards Street, Milwaukee | 2, Wis. 






COMPANY 


LOS ANGELES 


D 















ERAN RRR, SO Sag ART AY 


|0/-TIGHT PUSHBUTTONS 
2 [MACHINE TOOL SERVICE 








"DO NOT SQUANDER TIME’ 


At Connecticut Telephone and Electric 
Division, production is unhurried, as it must 
be to maintain accuracy and quality in pre- 
cision electrical and electronic manufactur- 
ing. We substitute time-saving methods for 
hustle and bustle. This has enabled us to 
keep abreast of the ever-increasing need 
for military communicating equipment of 
uniform dependability. 

After the war, you will very likely use 


.. - Benjamin Franklin 


electrical equipment, electronic devices, or 
communicating systems made at Connecticut 
Telephone and Electric Division... Or you 
may be one of the many manufacturers 
who will use our engineering and manufac- 
turing facilities in connection with your own 
products... In either case, our time-saving 
methods will be your gain, measured by 
the important standards of uniform high 
precision, and speed of filling your orders, 


Freshly painted telephone 
chassis run the gantlet of 
automatically controlled 
infra-red dryers, which cut 
dgying time to half an hour. 
This system, designed by our 
own engineers, is one of 
many examples of time-sav- 
ing installation throughout 
the Connecticut Telephone 
& Electric Division plant. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES, INC. * MERIDEN, CONNECTICUT 
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How to sort a mountain of beans 
With RLA Electron Tubes 


N electronic sorting-machine, developed by Electric Sorting- 
Machine Company, provides a fast, accurate method of color- 
sorti: In use throughout the country, this device is saving 
Manpower and money and is speeding vital food-processing. Its 
ingenious principle is readily adaptable to a multitude of sorting 
problems. 


How It Works: As each bean goes through the machine, 
it is illuminated by an incandescent lamp. Light reflected 
from the bean is picked up by two RCA phototubes, one 
sensitive to red light, the other, to green. The percentage 
and green light reflected from the bean determines 
eptance or rejection. 


output of each phototube is fed into dual-channel 
“ers and from there to opposite deflection electrodes 
RCA cathode-ray tube. The cathode-ray beam is 
ed vertically and horizontally in proportion to per- 
e of red and green light picked up by phototubes. 


ask covers one area of the cathode-ray tube screen. 
eam falls in this area when the percentage of red 
een is acceptable. When the beam falls on the un- 
i area of the screen, it means that the color is not 
able. A “sentinel” phototube picks up the “off-color” 


and actuates a relay which rejects the faulty bean. 


ot re 
it 
aus { 


TI 


of a 
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Turn to Electronics for Solution of Your Own Problems: For 
information on this equipment, write to Electric Sorting-Machine 
Company, Grand Rapids, Michigan. 

Electron tubes are providing a practical solution to hundreds 
of diversified manufacturing problems—process-control, machine- 
control, heat-treating, plant-protection, and a host of others. 
Consult with RCA tube-application engineers for information or 
advice on use of electron tubes in the design of your own equip- 
ment. For examples of electronics at work in our own factories, 
send for the free booklet “Electrons in Action at RCA.” Write 
to RCA, Commercial Engineering Section, Dept. 62-54Y, Harri- 
son, New Jersey. 


THE FOUNTAIN-HEAD OF MODERN TUBE 
DEVELOPMENT IS RCA 


peo ys 
5 weve 


62.6336_54 


RADIO CORPORATION OF AMERICA 


RCA VICTOR DIVISION, CAMDEN, N. J. 





For Those Hard-to-start Jobs - 


Use Wasner 


Le Re 
¢ 


UREN 
= 


Ek. almost 50 years, we have been building 
repulsion-start induction motors, and today the 
majority of fractional-horsepower motors we 
make are still of the same type. 


Notwithstanding the development of other types 
of single-phase motors during all those years, the 
repulsion-start induction type is still the pre- 
ferred motor for compressors, pumps, stokers, 
and other machinery involving heavy starting- 
loads—because repulsion-start induction motors 


1. start high-inertia 


MOTORS 


are but one of several 
WAGNER PRODUCTS 
serving industry. 


Other WAGNER PRODUCTS: 
AIR BRAKES 


BRAKE LINING 
HYDRAULIC BRAKES 
INDUSTRIAL BRAKES 


INDUSTRIAL 
BRAKE CONTROLS 


TACHOGRAPH 
(Recording Speedometer) 


TRANSFORMERS 


loads and accelerate 
them smoothly, 


2. have lower starting- 
current than any other 


% SYNCHRONOUS SPEED 


type of single-phase motors—light flicker is neg- 
ligible when motors start, 


3. have high operating speeds even under con- 
siderable overloads, and 


4. have a flat efficiency curve over a wide oper- 
ating range. 


For complete description of Wagner repulsion- 
start induction motors, ask for Bulletin MU-183 
or write the nearest of our 29 branch offices, at 
Atlanta 3, Baltimore 18, Boston 15, Buffalo 8, 
Chicago 16, Cincinnati 10, Cleveland 15, Dallas 
1, Denver 2, Detroit 2, Houston 2, Indianapolis 4, 
Kansas City 8, Los Angeles 15, Memphis 3, 
Milwaukee 2, Minneapolis 4, New York 7, 
Omaha 2, Philadelphia 8, Pittsburgh 13, Port- 
land 9, St. Louis 3, Salt Lake City 1, San Francisco 
3, Seattle 4, Syracuse 2, Tulsa 3,and Washington 5. 


Wagner Electric Orporation 


ESTABLISHED 1891 


6406 Plymouth Avenue, St. Louis 14, Mo., 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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LIQUID LEVEL 


Photoswitch\Level Controls are 
standard equipment on pumps, 
tanks, stills, refrigerating systems, 
etc. — control Jevel of any liquid 
or powder) electronically. Control 
is floatless only metal probe 
contacts material. Liquid itself, as 
it makes or breaks contact with 
probe tip, actuates electronic con- 
trol relay — autdmatically operates 
signals, valves, s. Reference 
Bulletin 1100. 


IRACLE OF 


ELECTRIC EYE 


Photoswitch Type A15 is one of 
a wide variety of photoelectric 
controls available for hundreds of 
machinery applications. Beam of 
light is projected across conveyor, 
bed of machine, or any area to 
be controlled, to the photoelectric 
control. Objects breaking beam 
actuate relay — operating electri- 
cal counter, machinery safeguard, 
stop motion mechanism, etc. Ref- 
erence Bulletins 310 and 312. 


oe 


éccool 


BD aserapas t 


oJ 


TURBIDITY 


Photoswitch Controls are adaptable to 
practically all turbidity problems (even 
when transparency is very low) — 
actually “‘see” through liquids, report- 
ing minute turbidity changes invisible 
to human eye. Densometer in control 
circuit gives continuous meter indica- 
tion of turbidity change. Sensitivity ad- 
justment on control may be set so that 
relay will flash signal, sound alarm, 


TIMING 


Photoswitch Timers are universal for 
time delay and interval timing from 
.05 sec. to two mirmtes. Extensiyely 
used on Injection Moulding Machines, 
X-Ray Apparatus, Automafic Spraving 
Equipment. Process Control, Automatic 
Machine Tools, Welding Equipment, 
Embossing Presses, Automatic Ship 
Whistle Control, etc. Electronic opera- 
tion eliminates moving parts, friction, 
wear guarantees unlimited-life ac- 
curacy. Reference Bulletin 901A. 


4 


operate valves or pumps — at any pre- 
determined degree of turbidity. Refer- 
ence Bulletin 315. 


Photoswitch Pilot Relays make possible 
the control of large currents by delicate 
mechanisms, or extremely light contact 
pressure. Used on textile looms, warp- 
ers and winders — also on paper process- 
ing equipment for stop motion control on 
break detection. Monitors feed, keeps pro- 
duction count, on automatic punch presses 
—dalso used as limit switch on machine 
tools. Reference Bulletin 900A. 


PHOTOSWITCH Photoelectric and Electronic Controls provide completely auto- 
matic machine operation, release needed manpower, speed war production 
—can be incorporated in the design of any electrically operated machine, 
or can be quickly and easily installed on machinery already in operation. The 
engineering staff of Photoswitch Incorporated will welcome the opportunity 
to assist in the solution of your automatic control problems. Write today for 
further details on standard PHOTOSWITCH equipment, or for recom- 
mendations on how PHOTOSWITCH controls can be adapted to meet 
your specific requirements. 


oe ee ee ey ee oe a ee a ae 


PHOTOSWITCH INCORPORATED 


PHOTOELECTRIC & ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 


CAMBRIDGE, MASS. * District Offices IN ALL PRINCIPAL CITIES 
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CONTROLS FOR 
WORLD MARKETS 


ety = 
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Ward Leonard Controls have an enviable record of performance 


in war equipment. On the sea, under the sea, on the ground, and in 
the air — subjected to widely varying climatic conditions in all parts 
of the world! ; 

Obviously manufacturers who are planning world-wide postwar 
markets can be certain that the Ward Leonard controls they incor- 


porate in their products will give continuous trouble-free service. 


Write for our catalogs describing the types of controls you need. 


RELAYS + RESISTORS - RHEOSTATS ! 


° ° ~ RHEG 
Electric control (wi) devices since 1892. ratint2es, ATS ~ 
dus,,2> fro 4 

u Tia] assert 


WARD LEONARD ELECTRIC COMPANY 63 SOUTH ST. - MOUNT VERNON, N Y. 
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Each of these wire-twisting 
machines is driven and con- 
trolled by its individual 
Reliance V*S Drive—for 
smooth starting and 
smooth acceleration. 


Four rubber-covered conductors and the plastic center filler 
are twisted into “Spiral-4” cable for use on the fighting fronts 
by this battery of machines, at the Point Breeze Works of the 
Western Electric Company. 

Here, as in many other applications, Reliance V*S Drive has 
provided the smoothness and flexibility of control which are 
vital to speed and quality of production. Low creeping speeds 
for adjustment virtually eliminate wastage, starting and acceler- 
ation are free from jerks or irregular motion and both quantity 
and quality of production are maintained at a high level. 


For complete information as to the possibilities of Reliance V *S 
Drive, call the nearest Reliance office, or write for Bulletin 311. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1080 Ivanhoe Road « Cleveland, Ohio 


Birmingham ¢ Boston © Buffalo ® Chicago ®* Cincinnati * Detroit © Greenville (S. C.) © Houston 
Kolamazoo ® Los Angeles ® Minneapolis * New York ® Philadelphia ® Pittsburgh © Portland (Ore 






St. Lovis © San Francisco © Syracuse * Washington, D.C. © and other principal cities 


- RELIANCE*S4c MOTORS 


“Motor-Drive is More Than Power” 
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— in Greatest Gmbination 


THE NEW AUTOMATIC ELECTRIC CLASS ‘“B” RELAY 


@ When you need a relay that’s sensitive enough to 
Operate On minute current, yet has the high contact 
pressure needed for perfect closure, you'll find the Auto- 
matic Electric Class “B’’ Relay worth investigating. 

If you need a relay that will switch many circuits, yet 
is compact enough for multiple mounting in small 


space, you'll find Class ‘“B” the perfect solution. 


Or perhaps you are interested in extra durability, 
for long service under tough conditions. Then you'll 
need the in-built quality for which Class “B” has 
become famous. 

No other relay—even in the Automatic Electric line— 
can give you a greater combination of all these essential 
qualities. Get the full story on Class “B’’—one of the 
forty basic types described in the Automatic Electric 


catalog. Ask for your copy of Catalog 4071. 


Relays 


AND OTHER CO ONTROL DEVICES 








CHECK THESE FEATURES 
of the New Class "B” Relay 


Independent Twin Contacts—for dependable 
contact closure. 


Efficient Magnetic Circuit—for sensitivity 
and high contact pressure. 


Unique Armature Bearing—for long wear 
under severe service conditions. 


Compact Design—for important savings in 
space and weight. 


Versatility—Available for coil voltages to 
300 volts d-c and 230 volts a-c, and with 
capacities up to 28 springs; also with 
magnetic shielding cover, when specified. 
No other relay can give you 
a greater combination of 
all these essential qualities. 











AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren Street « Chicago 7, Illinois 


AUTOMATIC 
ELECTRIC eerie: 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
90 
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Electric 
Toronto 


FED 


1945 


Small Size—54” horizontal mount- 
ing centers. 

Large Spring Capacity — 18 
springs; over 500 possible com- 
binations. 

Palladium Contacts .. . Nickel 
Silver Springs. 

High-Quality Phenolfibre Insula- 
tion. 

Universal Cam — 1 or 2 way — 
locking or non-locking. 
Free-Moving Roller . . . Positive 
Snappy Action. 


FTRE 


RoDUCT ENGINEERING AprIL, 1945 


ie 
Designed for finger-tip control of electronic and communications 
equipment where size is important, the FTR-810 Series Lever Key 
occupies less than half the horizontal mounting space required 


for older types. 


And at the same time, its eighteen nickel-silver springs and 
low-resistance palladium cross-bar contacts permit more than five 
hundred possible switching combinations. 


High-quality phenolfibre insulated throughout, the overall sim- 
plification in design has resulted in a more rugged, dependable 
lever key with a positive, snappy action that once set — stays set. 


The universal cam has an unusually long bearing surface for 
smooth action and long life . . . for either locking or non-locking 


operation .. . one or two-way, simply by a change in position of 
the stop pins. 


Here is another compact component by Federal with a wide 
variety of applications in control circuits, and another reason to 
see Federal first for electronic and communications equipment. 





—consult the specialist of special torque 
motors, The B. A. Wesche Electric Com- 


pany. 


Manufacturers of machine tools and ma- 
chines of every description have come to 
Wesche with their special powering and 
application problems. Not one went back 
empty-handed. Their problems were solved 
by a Welco Torque Motor, custom-built to 
meet all the special or specific powerinc 


requirements. No wonder then that for the 
last 35 years industry has been making a 
beaten path to the door of The B. A. 
Wesche Electric Company. 


There is no machine powering problem 
too difficult for our engineers to solve. Your 
inquiry will receive prompt and coopera- 
tive attention. Write today. 





EXCLUSIVE FEATURE 


The "Uniframe" construction of the Welco 
Torque Motor provides for an easy inter- 
change of A.C. and D.C. motors to fit the 
same housing or frame. Only WELCO has 


this vitally important feature. 











The B. A. WESCHE ELECTRIC Co. 


1620-2 Vine St. 
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pera- estate a | 
that has an important future in YOUR postwar plans 
2 There may be one vulnerable spot in the ments regardless of line fluctuations as 
" design. of your equipment that this great as 30%. 
Sota Constant Voltage Transformer will This Soia Constant Voltage Transformer 
4 correct. is built to fit your equipment. (Note the 
s Your customers do not have the stable small, compact dimensions.) Its low cost 
line voltage called for on your label. They will fit your production budget. Its auto- 
will blame your equipment for inefficient matic operation will eliminate the need for 
operation, not the fluctuating voltages that other costly components, and relieve your 
ee really cause it. customers of the responsibility of making 
Build this Sota Constant Voltage Trans- manual voltage adjustments. 
former into your product and you can be There’s a powerful sales story behind a 
certain that the operating voltages will product equipped with a Sota Constant 
Ohi always be within +1% of rated require- Voltage Transformer. 
' 10 
] 
3 To Manufacturers: 
4 Built-in voltage control guaran- 


tees the voltage called for on ‘your 
label. Consult our engineers on 
details of design specifications. 


Ask for Bulletin 14CV-103 


Constant Voltage Transformers 











Transformers for: Constant Voltage » Cold Cathode Lighting » Mercury Lamps > Series Lighting + Fluorescent Lighting » X-Roy Equipment « Luminous Tube Signs 
Oil Burner Ignition » Radio » Power + Controls « Signal Systems « Door Bells and Chimes » etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chiéugo 14, lil, 
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You can get complete protection against motors overheating 
and burning out by specifying motors with Klixon Built-in 
Motor Protectors. These protectors take into account all the 
causes of motors overheating and cut the motor “‘off’’ the line 
whenever motor temperature reaches the danger point 
regardless of the cause. 


Because Klixon Protectors are built into motors by the motor 
icicininss sie manufacturer, you get a tested and proven combination of 
. es Orr protectors properly matched to the motors allowing maximum 
Should a motor become overheated and dan- - : ‘ . 
gerously hot, the Klixon Protector snaps the safe operating capacity without under- or over-protection 
power ‘oit" preventing the motor from bura- of the motors. The illustrations at left show and describe 
the operation of Klixon Protectors. 


Get full motor life from your motors by buying motors with 
Klixon Built-in Motor Protectors. They are available with A.C. 
motors all sizes; D.C. motors up to 30 volts in automatic 

or manual reset types. 





Here’s how it works 
































CLICK! IT's ON! KLIxoON MOTOR PROTECTORS 


When the motor cools to safety, the Klixon 
Protector snaps the power ‘“‘on” automatically 
if the automatic reset is specified .. . or when the 


— oe ee SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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" ise Elimination Field 
> wu 
line 
F' w problems are as vexing as the elimination FEEGUENCY IN DABGACYCIES 
. . - n “ » & O+@e- ~ sh wervee 3 b 3s 2 
of unwanted radio interference set up by the ; 44 1 | t ; d 
otor |} operation of nearby electric motors. And few ” HT LTT TT 11 | | ntaten titan 100 oe 
sources of engineering advice on this subject are |&™ 
° ‘ . z 
. as experienced as the Tobe Engineering Staff. > 90 Ht 
um : soo: 
lobe is the acknowledged leader in this field; 2 ] GREATER 86 DB 
° . < 60 
our organization has devoted 17 years to the {3 rg 
intricate problems of noise elimination. E 70 
s p : < J. IN 20 OHM LINE 
with Che large #1182 Navy-Type Filter illustrated 60 ELECTRICAL DATA 
ab »j re sali ; - FILTERETTE 1180 ATTENUATION WAS BEYOND 
C above is an example of our specialization. Ex- 400. AC OC VOLTS Asspenes-s00 _Massme on avanama puemmenat 
aon amine the curve and container dimensions. This 
is only a larg > igned 
pipe: eves of " — re of ers me as TYPE 1182— ATTENUATION RANGE 
mee >C1é >is. S. 
et special needs. Send for complete details 180 NC te 180 MC 
Let us help you solve any problem connected 
with blotting out unwanted “man-made” radio CONTAINER DIMENSIONS 
static. Your inquiries are welcome. Length .  221/8” Height. . 41/8” 
;' . Width 2. 1117/8" 
TOBE DEUTSCHMANN CORP., CANTON, MASS. iS: | 
“4 This unit contains three #1180 Filterettes, 
GRAND CENTRAL TERMINAL BUILDING 110 WEST BROADWAY each bearing Navy-Type No. CTD 53177. 
NEW YORK 17,N. Y. GLENDALE 4, CAL. 
ETTS 2:0 NORTH MICHIGAN AVE, 2-159 GENERAL MOTORS BLDG. 
CHICAGO 1, ILL. DETROIT 2, MICH, 
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PERFORMANCE WITH #3 L-R TURBO TYPE BLOWER 





Type 


F-9A-3 


F-9-4S 





Voltage 


115 A.C. 60 CYC. 


m” BS. 


‘ 
. ; 
, 4 





Amps. Input 


2.7 


7 





R.P.M, 


6000 


6000 





Rotation 


Clockwise Drive End 


Clockwise Drive End 





Starting Torque in 
% of F.L. Torque 





200 





300 — 400 








8-32 TAP 


3 HOLES ON 
2.250° B. C. FOR MOUNTING FAN 





HOUSING 


























.*% 


3122” DIA. 
3118" 





4 
* 


10-32 TAP 
4 HOLES 








You can rely on this 


Blower Motor 


to operate dependably in 
marine, aircraft, electronic, 
and similar applications... 


SS 
You can recom- 
mend Oster Mo- 
tors with full 
assurance that 
they will live u 

to the world- 
wide reputation 
of pre-war Oster 
appliances, 
Oster-powered. 


John Oster Manufacturing Co. 


DEPARTMENT P-24 ° 


In planning your post-war product, it is well to 
remember the design and operating advantages 
of this Oster blower motor. Although it has been 
especially designed for use in the marine, aircraft, 
and electronic fields, it may have qualities that fit 
your particular product. Check these features: 


Housing: Die cast, zinc field housing and alu- 
minum end brackets. Totally enclosed. 


Finish: Black baked enamel. 
Weight: 5 lbs. 


Bearings: Single shielded ball bearings lubri- 
cated with a grease suitable for any specific 


application, Bearing housings fitted with steel 
inserts. 


Windings and Insulation: Field coils and arma- 
ture wound with a select grade of insulated cop- 
per wire and impregnated with a high quality 
heat and moisture resisting insulating varnish. 


Mounting: Available with either base mounting 
or machined pads. 


Brushes: Metal graphite or electro. graphite 
brushes of ample size to assure unusually long 
brush life. Phosphor bronze or beryllium cop- 

# per brush springs. 


Temperature Rise: 55°C. maximum frame tem- 
perature rise at rated output. 


Modification: Motors can be furnished with 
special shaft extensions, mounting arrange: 
ments, finishes, leads, etc. 


Let us help you fit this and 
other Oster Motors to your re- 
quirements. 


Sug WAR BONDS 


M-% 


RACINE, WISCONSIN 
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THEIR SMALL 

MOTORS THEY'RE RIGHT SMART 
ARE TOPS! ABOUT MOLDED 
PLASTICS, TOO! 



































IT°IS EASY to see that 
both these gentlemen are 
satisfied customers of 
General Industries. One 








———_——~ . s 
acclaims our ‘*‘know-how”’ 
in molded plastic parts 

ot nt —the other our velvety 

— Smooth Power motors. Yes, 

s been : 

craft, we do both jobs under one 

hat fit roof and one management. 

tures: 

d alu- 

ccoriemen, YOCRE SGrea *****: 
—_ .~ & The plastic parts buyer has profited from the 
pome’ ingenious skill of our mold makers, who enable us to 
turn out tricky jobs economically and on time. Quite 

| likely he has seen our up-to-date equipment for com- 

arma- "s ; i a : 

ed cop: pression, transfer and injection molding of large or 

quality small parts in any quantities. Our engineers have made 

arnish. sensible and workable suggestions, by reading between 

wanting his blueprint lines. He is typical of leading manufac- 

turers in many fields who rely upon General Industries 
plastics division. 

‘aphite & — 

lylong & \P 

im cop- A~ The speaker on Smooth Power motors might be 

P < P g 
a radio-phonograph builder who uses our turntables, 

me tem: record changers and recorders. Or he might be a designer THE 

who depends upon these fine low-torque drives to power 

ad with electric, electronic or mechanical devices. In any case, ENERAL 

rrange- he’s well acquainted with the facilities of our Smooth NDUSTRIES 

, etc. Power motor division. 

this and COMPANY 

your fe- We want to emphasize the point that 

we’re a thoroughly able producer of both ELYRIA OHIO 
’ 
these products. If your plans call for 
iD 


either or both, we’d like to work with 
you. In your request for details, please 
address the respective division ... small 
motors or plastics. 


M-% 





UB 


I 
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WILCO facilities 
Expanded to Meet 
Wartime Needs! 


But Postwar Industry will be 

the ultimate gainer from the 

many new WILCO products 
and developments 


As the Hourglass indicates . . . at the 
coming of peace, the skill and experience 
gained in the development and application 
of new WILCO products and techniques 
will mean much to automotive, electrical 
appliance and many other types of manuv.- 
facturing customers. 


Though now chiefly applied to the war 
effort, these new WILCO developments are 
destined to play as vital a role in the post- 
war industrial “comeback” as they are now 
playing in scores of wartime applications 

Thermostatic Bimetals, Electrical Con- 
tacts, and Precious Metal Bimetallic Prod- 
ucts are such important factors in the pre- 
cision performance of ships, planes, tanks, 
guns, and various instruments of the Army 
and Navy that the H. A. Wilson Company 
has found it necessary to enlarge its facili- 
ties and develop these important new prod- 
ucts and techniques. 


In the postwar period no company wil 
be better equipped to meet individual r 
quirements for Thermostatic Bimetals and 
Electrical Contacts on any desired scale 
than the H. A. Wilson Company, pioneers 
‘in this field. 

WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Si 
tered Powder Metal, Thermostatic Bimetdl 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Vetal Collector Rings for rotating controls. 
Silver Clad Steel—for bearings, shims, re- 
flectors, Jacketed Wire—Silver on Steel, 
Copper, Invar, or other combinations Ie: 
quested. Silver Clad Steel. Rolled Gold 
Plate. Special Materials. 


THe H. A. Witson Company 
105 Chestnut Street. Newark 5, New Jersey 


Thermometals—Electrical Contacts 
Precious Metal BimetaHk Products 
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have done so many jobs so well that they 


at the 
erience are now used by more than 80% of all the 
oe builders of machine tools. 
niques . ‘ , 
q Snap-Lock superior design and construc- 
ectrical © 
F manv- tion puts an end to the common causes of 
limit switch failure. 
the war Comparative tests, under actual service 
ents are ys 
he post. conditions, have proved that Snap-Locks 
are now last many times longer than the best avail- 
ications. able commercial grades. 
al Con- 
ic Prod- 
the pre- 
s, tanks. 
re Army 
ompany 
ts facili- 
PY prod- 
any will 


idual re- 
‘tals and 
ed scale 


pioneers 





Snap-Locks are positive-locking in either 


off or on position. Electrical and mechanical 


pntacis— 

ys, Sin operations are separately inclosed and fully 

» Bimetal insulated. Wiring is accessible—pure silver 

vith new & eo 

Precious contacts are self-wiping and are-free— Send for Bulletin EM-42—with complete 
controls. hardened steel parts—sturdy case fully pro- data on the only Limit Switch designed and 
hims, re tected against oil and dust. Choice of built by Machine Tool Builders for Machine 
on Steel eas ) . Tool Build 

tions Ie mountings and operating levers. For all en 


led Gold 


normal circuits. 













MPANY 
sey ~o ' 
ow Jerse’ Chuckinntey 4-6 and 8 Spinal 
, Utomarettomatics . 6 U8 Bar and 
p N AT A | A F ) F [ () Omatics . gle Spindle 
+ 


Taps « The th Utomatic Threading pj 
ro — g Dies 
md Control Stat i ~~ Motor Starter 


* Solenoids 
acturi 







170 EAST 131st STREET ° CLEVELAND 8, OHIO 
contacts 
roducts 
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MICRO SWITCH Provides 


Automatic, Precise Operation 
FOR THIS SIMPLEX BORING f tae nnd 








Here is How it Works . « Loading and unloading 
of the machine is puatolied by Type LK limit switch 
“A”. This switch, when actuated by the movement of 
the dog, energizes two timers, which provide a ‘‘dwell”’ 
and also a time cycle on a solenoid which furnishes a 
return to the table. 
Ruggedness.and dependability of the sensitive Steel clad switch “‘B’”’ controls the limit of the return 
‘Micro Switch’ snap-action switches is amply table travel after the boring cycle is completed. 

As the pg travels up to the work, the dog trips steel 
clad switch ‘'C” which opens to de-energize a solenoid 
of the Simplex Precision Boring and Facing Ma- allowing a coarse feed travel. At the completion of the 
chine made by the Stoker Unit Corporation of coarse feed travel, a dog contacts steel clad switch “D” 

ae which closes to energize another solenoid giving a fine 
Milwaukee, Wisconsin. Cond weaved 
Every step in the operation of this precision Five other switches, not visible, control operations of 


; ; : é 4 the spindle motor and the coolant pump and regulate 
ac > designed for boring and facing shells, , 
machine, designed for boring anc g the apne’ of operedion. 


illustrated by their use in the automatic control 


is controlled by the use of nine switches so lo- 
cated as to regulate the sequence of operations 
of the automatic cycle. ° ; 

Do You Need a Switch To... control temperatures, 
help to package products, bottle fluids, record airplane flights, 
head. The fixture rotates about a horizontal axis make change, dispense drinks, heat water, control electronic 
tubes, or steer ships? ‘‘Micro Switch” snap-action switches suc 


cessfully control many such operations... and thousands more 
positions in each complete cycle. The ‘Micro Micro Switch’’ engineers, experienced in the application of 


This machine consists of a fixture and spindle 


and is hydraulically indexed to four different 


millions of the se precise, snap-action switches to products for 
both war and peace, will be glad to show you how they can add 
trol the feeding cycle on the table which carries long lite and reliability to your product at lower cost. Write for 
the ‘Micro Switch’’ Handbook-Catalog today 


Switch” snap-action switches automatically con- 


the three- spindle boring head. Four of these 


SW itches are v isible in this illustration. LET’S ALL BACK THE ATTACK ears: BUY EXTRA WAR BONDS 


First Industrial Corporation SN 


a LIS tae 
fs MARK : = ? a - . The basic switch is a thumbsize 
M Ic Pa S — featherlight, plastic enclosed, 
M. WI T ° of precision snap-action switch. 
nes TRADE ‘ eae 


Underwriters’ listed and rated 
. =. at 1200 V. A., at 125 to 460 
A DIVISION OF FIRST INDUSTRIAL CORPORATION he . volts a-c. Capacity on d-c de 
pends on load characteristics 
Freeport, Illinois, U.S.A. Sales Offices in Principal Cities Accurate reproducibility of performance is maintained over 
millions of operations. Basic switches of different character 
istics are combined with various actuators and meta! hous 
ings to meet a wide range of requirements. 
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A GOOD BRAKE GAVE 
THIS | 


“HES START! 


FROM FULL SPEED 
TO DEAD STOP IN A 
SPLIT (2) SECOND 


Developed specifically to actuate the inter-cooler door of a high 
altitude fighter plane, this Dumore motor can be brought to a full 
stop in !, second by its built-in magnetic brake. Near-perfect 
control of motor operation protects parts of the driven device 
against Ooverrunning and jamming, thereby slashing maintenance 


costs and maintaining an uninterrupted operating efficiency. 
Successful brake design gave the motor a good start in life. 


But it really proved its mettle in punishing months of war duty 


which revealed the motor’s absolute operating dependability 
thru endless hours of unfaltering performance. Compact 


and accurate controls... space and weight economy... 
steadfast service. 


. these characteristics of Dumore Motors 
may be the very answer to your product design problems. 
Motor-plan your product with The Dumore Company, 
Motor Division, Racine, Wisconsin. 


‘SA 
iT DOES MORE BECAUSE 1T’S 
» thumbsize 


racteristics. 
ained over 


b 


Py 
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’ OHMITE 


Ts 


\ 


% Fre Welders 


Ouer 754 


@ SMOOTH, CLOSE WELDING CONTROL 
for Shipbuilding and Other Vital War Work 


Most American ships built since Pearl Harbor 
have been welded with Ohmite equipped arc 
welders. That’s because manufacturers of welding 
equipment know how well they can depend on 
Ohmite Rheostats to give accurate, smooth, close 
control... under toughest operating conditions. 
These rheostats are also extensively used in the 
control of many other electrical and electronic 
devices. They are made in a wide range of types 
and sizes... with uniform or tapered windings 
... to meet every need. 


OHMITE MANUFACTURING CO. 
4819 FLOURNOY ST., CHICAGO 44, ILL. 


Write on company letter- 


we 
' 2 ’ ; head for Industrial Cat- 
Be Right with alog and Engineering 


Manual No. 40. Address 


RHEOSTATS ¢ RESISTORS © TAP SWITCHES Se eee 


Flournoy St., Chicago 44. 
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Service C. Engine Generator—Drip 
Proof—30 KW Direct Current. 


Service A.Engine Generator—Drip 
Proof 100 KVA Alternating Current. 


Service C.Generator 30 KVA 
Alternating Current. 





4 KVA 4 Bearing Motor Generator 
Set. Service A.Converting From DC 
to AC Fabricated Steel Construction. 


2 KVA 4 Bearing Motor Generator 
Set. Service A.Converting From DC 
to AC,Cast Steel Construction. 


-75KVA 2-Bearing Motor Generator 


Set. Service C.Converting From DC 
to AC. 














CENTURY GENERATORS and MOTOR 


GENERATOR SETS Supply Power with 


e Current and Voltage You Need... 
Where You Need It 


+ engine driven generators are supplying power 


to meet Navy and Army requirements. 
There’s a complete line of Cen- 


enp AC and BC enstese that mest Century motor generator sets are converting AC current 
to DC — DC to AC —or one DC voltage to another DC 
voltage to meet the requirements of special jobs such as 


communication, detection, fire control, and other auxiliaries. 


Navy and Maritime Service spec- 
ifications A, B, and C. Thousands 
of them are withstanding the 


toughest kind of wartime service. There’s a complete line of these Century special service 


generators and motor generator sets to meet practically 
any specification. 


| Call in a Century Application Engineer to assist you in 
. selecting the correct Century generator or motor gener- 
ator set. 


ew | er 


Onsallé 


iene | 





CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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CERAMIC DIELECTRIC TUBES 


for 
TEMPERATURE COMPENSATING 
CAPACITORS 


g 





Stupakoff ceramic dielectric tubes have high dielectric 
strength, good power factor (less than 0.06%) and uni- 
form electrical characteristics. They are available in all 
temperature coefficients from +120 to —750 parts per 
million per degree Centigrade. These tubes are em- 
ployed in temperature compensating capacitors for 
eliminating frequency drift in RF circuits—also for by- 
pass, lead —through and blocking capacitors. 


EFFICIENT 
IW PFR °¢ 


RE C 
PARTS PER Mili 


TEMPERAT( 


/N CAPACITY 





Stupakoff manufactures a wide variety of ceramic 
dielectric materials. Inquiries are invited for Stupakoft 
ceramic dielectric tubes of the 3850 series used to pro- 
duce capacitors in accordance with J. A. N. specification 
C-20, and also for those having special electrical char- 
acteristics. Stupakoff is prepared to give prompt delivery 
in large quantities, of ceramic dielectric tubing in a 
complete range of sizes and coefficients. Your inquiries 
—whether for specialized or standard ceramic dielectric 
tubes—will receive prompt attention. 


CHANGE 


PERCENT 


.e) +20 














— ame = ; -s SS TEMPERATURE °C. 


| 


40 50 60 
TEMPERATURE °C. 


CHARACTERISTICS OF STANDARD TYPICAL TEST CURVE OF A CONDENSER BUY MORE WAR BONDS 
3850 SERIES” BODIES MADE FROM “3850 SERIES’ MATERIAL 

















’ STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
naan Ceramics for the World of Electrouces 


ACHIEVEMENT 
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MATTISON ATTAINS NEW HIGHS in PRODUCTION 


a 


and PRECISION with “30” ELECTRONIC CONTROL 
























“3C’’ Control Panel for Mattison Grinder 
with Electronic Timer (circled in red) to time 
the travel of the cross-feed. 














o>. ¥ 7 OT ee ae ‘ 
ea a 1 


~- 


“ @ The new Mattison Precision Surface formers and relays installed in a dust- 
20 Grinder typifies machine tool engineering = proof cabinet. 


at its best—high power, wide range, large _— But the application of the 3C” electronic 


7 capacity, production speed, ruggedness timer reflects the ingenuity of the tool de- 
and such extreme accuracy that it can be signer, cooperating with Clark engineers. 
used on many jobs formerly hand scraped. Bulletin 7313 type ET 20 Electronic Timer 

is specially designed to time the travel of 


Conteol Sor such @ machine is vitally im- the cross feed. Entirely automatic, it has 





portant. The operation of the 4 motors,  ., time range of 1/10 to 1 second, providing 


wheel feeds adjustable to width of wheel. | 
particular problem. Control equipment jt is designed for 40 operations per min., 24 | 
consists of individual magnetic starters hrs. a day. Timer has only one tube and few 
providing overload and undervoltage pro- moving parts—enabling it to operate mil- 
tection for each motor, with control trans- lions of times with minimum maintenance. 


ranging from % to 30 H.P., presented no 


Clark specializes in controls for modern, high speed machine tools. Let 
Clark engineers help you design the proper controls for your equipment. 





IDS 
7 ‘y& THE CLARK CONTROLLER CO. 
\ 
- 1146 EAST 152nd ST., CLEVELAND 10, OHIO ¢ OFFICES IN PRINCIPAL CITIES 
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EVERY wee MOTOR 
HAS A BRUSH PROBLEM 


HEADQUARTERS FOR 
MOLDED CARBONS, 
GRAPHITES, METALS, 
AND COMPOSITIONS 
Brushes and Contacts 


{All carbon, graphite, metal, 
and composition types) 


Rare Metal Contacts 
Bearings Welding Carbons 


Packing, Piston and Seal 
Rings 


Continuously Adjustable 
Carbon Rheostats 


Sintered Iron Componénts 
Fixed and Variable Resistors, 
etc., etc. 


106 














... and here’s why 


A fractional horsepower motor brush for 
use on 110 V. requires an entirely different 
composition of ingredients than one to be used 
on a similar motor but, say, for 6 V. operation. 
Again, a brush that may do very well on one 
make or type of vacuum cleaner will be re- 
garded as only mediocre on another—even 
though the points of electrical or mechanical 
difference are so small as to seem unimportant. 

Almost without exception, small motors 
differ in their brush requirements. Even a slight 
difference in the “‘mix”’ of a brush may—and 
often does— make a whale of a difference in its 
life or performance. Emphasis on long life, or 


quiet operation, of minimum commutator 
wear, or various other factors should all be con- 
sidered—and in the light of the specific application! 

Backed with unparalleled experience in the 
production of more small motor brushes for 
more applications than any other manufac- 
turer, Stackpole engineers are in an enviable 
position to help you in this all-important re- 
spect. Moreover, for 25 years, it has been their 
practice to have customers send their equip- 
ment to our laboratories. Thus, Stackpole 
brush recommendations are made NOT by 
guesswork, but on the sound basis of exhaust- 
ive tests on the actual equipment. 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


_SIACKPOLE - 


THE NATION’S LARGEST PRODUCER OF SMALL MOTOR |THE NATION’S LARGEST PRODUCER OF SMALL MOTOR BRUSHES | 
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Electron Mubes possible the 


Patil b-mogg@Mt information so 
" vital to @e suftess of our fighters’ 


operatiagis @ the air,@n land and 
sea. T! Drking part of these 
tubes Me Bmmunition t speeds 
to @e enemy as sureMpas the 
bullets an@ shells they dig@tt. 


A new and unique tie is the N. U. 
Type 8011 ...a “must” for a cer- 
tain type of high-powered, high- 
frequency transmitter. Callite has 
long supplied National Union 


We 


Radio Corporation with precision- 
engineered tube components. It 
was only natural that we were 
called on to supply essential ele- 
ments for the NU 8011 Tube. 


Callite processes tungsten wire in 
seven types for the requirements 
of electron tubes and lamps. 
Through years of research, we 
have perfected a special high thoria 
content tungsten filament for radio 
receiving and transmitting tubes. 
Callite thoriated filament gives 


long life, with constant, depend- 
able electron emission, even under 
unusually heavy load conditions. 


Metallurgical components have been 
our specialty for over 25 years. We 
are supplying the leaders of the Elec- 
tronic Industry. It will pay you to 
investigate our complete range of 
tungsten and molybdenum products. 
Callite Tungsten Corporation, 551 
Thirty-ninth St., Union City, N. J. 
Branch Offices: Chicago, Cleveland. 


Hard glass leads, tungsten and molyb- 
denum wire, rod and sheet, formed 
parts, and other components for elec- 


tron tubes and incandescent lamps. 


Tube componenis 
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STERLING SPEED-TROL GIVES YOU 
SPEED CONTROL 





[ Kcaanceaane rotors | 


Eo 


J Potented STERLING Feature | 
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Sterling System Speed-Trol Units‘are compact, enclosed, self-con- 
tained, infinitely variable speed power units of lasting efficiency, 
incorporating thoroughly tried and proven principles. 


Sterling Speed-Trol Motors make available a greatly improved and 
inexpensive system of machine drive for all industries — will increase 
production — improve products — decrease production costs — are 
revolutionary in their simplicity, and possess features-long needed 
but heretofore never obtainable. 


Write for complete information. 


A revolutionary design of infinite variable Ss T bE K L ] N G » L E C T be I C M oO T oO R > ] N ce. 
speed, varying from 2:1 to 6:1. } to 15 H.P. NEW YORK e CHICAGO ° LOS ANGELES 


REPRESENTATIVES IN PRINCIPAL cities 


TEERLUIN G morors 
x: Greater Paerform-ability @) 


Propuct ENGINEERING — APRIL, 1945 








io 


To | 


WHY SPECIFY 


When a motor is sup- 
plied as an integral part of a 
machine, the reputation of that 
machine is likely to stand or 
fall with the performance of the 
motor. Many purchasers link 
motor failure to faulty design 
of machine. They do not differ- 
entiate between the two. 
That is why it pays to specify 
SEALEDPOWER Motors. Be- 
cause these motors are designed 
to provide trouble-free opera- 
tion with minimum attention. 


@ MINIMUM ATTENTION 


There are no ventilating pas- 
Sages in the frame to be cleaned 
periodically. Bearings call for 


re-greasing only once a year or 
even less frequently. These are 
real advantages when mainten- 
ance help is at a premium. 


@ NO COSTLY SHUT-DOWNS 
FOR REPAIRS 


The totally-enclosed frame pro- 
tects against oil, corrosive 
liquids, acid and alkali fumes, 
air-borne moisture, steam, con- 
ducting dusts and other harm- 
ful foreign matter, preventing 
premature breakdown of wind- 
ings. Patented grease seal for 
bearings retains grease. Vac- 
uum impregnation of windings 
reduces hot-spot temperature, 








lengthens insulation life and pre- 
vents vibration of wires inside 
or outside of slot. Practically 
indestructible ALUCAST rotor 
construction does away with 
rotor trouble. 


@ WHEN TO SPECIFY 


SEALEDPOWER Motors are rec- 
ommended for all applications 
where conventional totally-en- 
closed, fan-cooled types have 
been used in the past. Mount- 


ing dimensions conform to 
NEMA standards. 


W rite for complete details. No 
cost, no obligation. 


CROCKER-WHEELER 


A Division of JOSHUA HENDY IRON WORKS 


SQUIRREL CAGE MOTORS 


UCT ENGINEERING APRIL, 


WOUND ROTOR MOTORS 


AMPERE, NEW 


DIRECT CURRENT MOTORS 


JERSEY 


GENERATORS FLEXIBLE COUPLINGS 





SIGNAL AND 
COMMUNICATION 


The extensive R-B-M line includes a wide variety of relays, 
furnished in complete voltage ranges and contact capacities ordinarily encountered in the signal, 
electronic, and communication fields. For further Information write Dept. E-4 oc 

R-B-M MANUFACTURING COMPANY 


‘Division of 
EssExX WIRE CORPORATION 


LOGANSPORT, INDIANA 


ELECTRICAL RELAYS, SOLENOIDS, SWITCHES AND CONTROLS 
FOR INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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THE COLD METAL 
PRODUCTS CO. 


SUBSIDIARY OF THE GOLD METAL PROCESS CO. GIVES MAXIMUM PRODUCTION PER TON 
YOUNGSTOWN, OHIO 


PRECISION 
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A PROBLEM IN... 









































































































































EFFECTIVE DRIVE FOR UNITS 
THAT MUST CHANGE POSITION 


When machine design calls for driven members that must be adjusted 
to compensate for materials of varied thickness — as exemplified in 
the metal forming machinery above, rolling mills, curving machinery, 
etc. — specify Blood Brothers universal joints to simplify design and 
give maximum operating efficiency with minimum operating and 
maintenance costs by making possible a continuous drive that “follows” 
the plane of the driven member. Every recognized need in the field 
of universal joints is included in the Blood Brothers line which for 
over 30 years has been identified as one of quality and economy. 


oe BLOOD 


let our engineering 


staff help in your T 

traner fing pe . 8 ol 0 4 & % 
transmitting power 

through angularity 


and misalignment. 


FREE ENGINEERING 


DATA: Specifications 
on all Blood Brothers UNIVERSAL JOINTS 
universal joints and 

¥ 


KANE & Hoact 


engineering bulletins 
—write Dept. 12. 


; * 


wt 


e 
——_ ~~ 


AUTOMOTIVE TYPE CONSTRUCTION EQUIPMENT TYPE FARM EQUIPMENT TYPE POWERED MACHINERY TYPE 


BLOOD BROTHERS MACHINE CO. ALLESAN: MICHIGAN 


@ DIVISION STANDARD STEEL SPRING CO 


112 Propuct ENGINEERING AprRIL, 1945 








“=? 


a” 


i vlna lige 
Se 


THE Leland ELECTRIC GOMPANY 


DAYTON, OHIO + IN CANADA, LELAND ELECTRIC CANADA, LTD....GUELPH, ONTARIO 
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SLEEVE OR BALL BEARING 


4-PC. HOUSING 


VENTILATED 
OR ENCLOSED 





FLOOR OR FLANGE MOUNTING 


Bodine motors are popular among machine designers because they can be tai- {i 
; é ‘ 
lored to the job. Hence, they reduce the over-all cost of the machine. Interchange 
ability of frames, bases, shields, and mountings, plus the wide range of ac and 


de motor ratings from 1/6 hp down to 1/2000 hp, provide versatility for every 
service and space requirement. 


Such adaptability requires fewer castings . . . less drilling and tapping. It 
greatly simplifies the machine designer’s motor-drive problems. These are the 
important factors to consider when selecting motors for your postwar power-driven 
devices. Call in a Bodine engineer, and make sure your motor application is cor 


. rect. This engineering service is available without obligation. 


ANY YEO w ores 


Yop Jif manita tied tat ha 


(2260 W. OHIO ST., CHICAGO 12, ILL. 


RIBBONS OF ICE 
FOR OUR MEN IN THE TROPICS 


Portable ice machines follow our fighting men in the 
tropics. Within a very short time after power and water is 
available, ribbons of cool, refreshing ice pour from the ma- 
chine to relieve parched throats and to ease pain and shock 
of the injured. A small Bodine electric speed reduction 


motor controls the quality and texture of the ice. 





Bodine Worm Gear Speed 
Reduction Motor 


WIDEST VARIETY OF FRACTIONAL HORSEPOWER MOTORS 
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The vicious grizzly is ex- 
tremely difficult to trap, 
Experienced trappers use 
@ special sharp-foothed 
trap, 2 ft. long, with 
powerful double springs 
which hold despite the 
bear's enormous strength. 


i TRAPPED/ 


aa abrasive metal which M.. in 
lubricants, due to wear. This metal is now 
TRAPPED and REMOVED by Lisle Magnetic 


Plugs, before it can do damage. 


terchangs” 
of ac and 
for every 


Now you can protect YOUR products against the 


apping. It F wear caused by abrasive metal in the lubricant 

se are the 

wer-driven JB Such metal flakes off all the time. These hundreds of tiny, razor- 

ion is cor [ sharp metal particles cut and grind away at bearings, gears, and 
moving parts... are a major cause of premature breakdown. 


You can stop this wear by using Lisle MAGNETIC Plugs instead 
of ordinary drain plugs. A powerful magnet in the Lisle plug 
TRAPS the abrasive metal ... holds these harmful particles until 
wiped off. Your lubricant is kept clean, your products last longer. 
Lisle Plugs take the place of ordinary drain and fill plugs, cost 
little, retain magnetic power for 10 years. Send for full informa- 
tion today. 


ENGINEERS, DESIGNERS — We will gladly send you a Lisle Mag- 


,——— — 
iv : netic Plug eh for testing. Write for catalogue and testing sample. 
5 | LISLE CORPORATION 











Box 1002 Clarinda, lowa 
Canadian Distributor, Dominion Bearings, Ltd., Toronto, Montreal, Winnipeg 


orm Gear ‘peed 
Motor 


: 

-; ; 

;, e ae . . . , / 
Fit right into your post-war plans: 
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i THE ADAMS WEST AKT Pr 





Model 1200 for D. C. ce Model 1040 for A. C. 
operation—Quick action : operation — Quick ac 
available with contact rat 4 P tion available wiih con 
ings up to 10 amps. Either , tact ratings up to 50 
quick or time delay action, , omps. Either quick or 
normally open or closed, , time delay action, nor- 
mally open or closed. 


9 Circuit Control with 


ADLAKE MERCURY RELAYS 


Contacts and break-offs are as quick as a wink because 
Adlake Plunger-type Relays (models for A.C. or D.C.) 


use fast-moving, liquid metal mercury... positive in action, 


HOW THEY WORK 


ENERGIZED — Coil € pulls T —ie | , al Bs — 
; iat Under the most exacting conditions . . . heat or cold, 
plunger P down into mer- me it i 


silent and chatterless; will not burn, pit, or stick. 


cury M. Mercury thus dis- tik dirt, dust, or moisture they're ready and prompt to per- 
placed enters thimble T form. Mechanisms, encased in armored glass or metal 
through orifice O. Inert gas 7 e : . ‘ 

in thimble gradually escapes es cylinders and then hermetically sealed, are impervious t0 
through cercmic plug CP, : 








the elements and oxidation. 
thus producing time delay. 


No cleaning, no inspection, no servicing ... relax and 
ENERGIZED — Mercury now ; acm 

is Vilide %, rcomnitaly ! p let an Adlake Mercury Relay work your timing, load, 0: 
leveled off and mercury-to- control circuits—automatically and trouble-free. 

mercury contact established we F : ; ! 
between electrodes E and . Our bulletin tells the complete story, write for it toda) 
EE. Degree of porosity of - 


ceramic plug CP determines : x > 
length of time delay. : 


TRADE MARK 


THe Apams & Westuake Company 


ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK - CHICAGO 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 
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That’s a Manufacturing Policy for 


SUNLIGHT MOTORS 


There is no short-cut to producing a quality electric motor. Every part and 
every unit must represent full measure in the quantity and quality of ma- 
terials used—full measure in care and workmanship. There can be no 
skimping anywhere. 


In the past 28 years, more than 8,000,000 Sunlight electric motors have 
been built—and into every motor has gone extra protection to safeguard 
its performance and give it longer wear-life. Sunlight motors, for instance, 
deliver up to three times their rated capacity, to give extra power during 
starting periods. Full-gauge copper wire is used, with extra-heavy coatings 
to provide better insulation on all windings. Bearings are diamond-bored, 
and journals are self-oiling, of cast bronze. These and dozens of other 
features account for the tremendous acceptance of Sunlight-powered ap- 
pliances everywhere. Manufacturers and dealers know they can depend 
on Sunlight motors for full measure plus. 


Pockard Electric Division, General Motors Corporation, Warren, Ohio 


Dependable Appliance Motors for Twenty-Eight Years 


Pronuct ENGINEERING — APRIL, 1945 


AIR COMPRESSORS 
WASHING MACHINES 
POWER-DRIVEN BENCH TOOLS 
IRONERS 
MILK SEPARATORS 
MILKING MACHINES 
FURNACE BLOWERS 
STOKERS 
OlL BURNERS 
WATER PUMPS 
REFRIGERATORS 
VENTILATORS 
AND MANY 





2. OTHER APPLICATIONS 





KEEP BUYING 
WAR BONDS 

















2509 for surface 
mounting. 





2509 for gang switch box 
or handy box mounting. 





assured wtth 
Paragon 


PRESET TIMERS 


Paragon improved man- 
ually preset timers can 
be preset to perform a 
great variety of opera- 
tions... to allow a given 
operation to continue for 
almost any pre-deter- 
mined time limit .. . to 
close or open a circuit at 
the end of the preset 
time. Synchronous motor 
operated. Assures abso- 
lute accuracy of the tim- 
ing cycle. Not affected 
by vibration or changes 
in ambient temperature. 
Supplied as standard 
with single pole, double 
throw switches and 
choice of 10 time ranges 
and 3 types of mounting 
. . . 2400 series for flush 
mounting, 2500 for sur- 
face mounting, 2900 for 
wall mounting. 


PARAGON ELECTRIC CO. 
708 Old Colony Bldg. ¢ Chicago 5, Ill. 


Mr. Tops, the Paragon symbol of top quality. 














| A modern tool for engineers 


| tions. 





The 4th Edition of MARKS would 
give you greatest value and satisfac- 
tion as that book! 


Consult Marks’ Handbook for data needed in routine problems 
of design and practice, or in investigation of special problems 
or branches of work. Check your methods against best accepted 
practice, as reflected in its 16 big sections of carefully selected 
and authoritative facts. Marks’ Handbook covers every branch 
of mechanical engineering, from aeronautics to mechanical refrig- 
eration, from power generation to welding, from metal-cutting 
machines to hoisting and conveying—with a profusion of concise 
descriptions, fundamentals, formulas, methods, tables, diagrams, 
etc. Here is the means of avoiding errors, saving time and 


| trouble in procuring vital information, assuring yourself of best 


results in a wide variety of problems. 


MARKS: 


MECHANICAL ENGINEERS’ 
HANDBOOK 


Edited by LIONEL S. MARKS 


Gordon McKay Professor of Mechanical Engineering, Emeritus, 
Harvard University 


2276 pages of descriptions, 
data, and diagrams to aid engi- 
neers, technical men, and stu- 
dents in the solution of me 


chanical engineering problems. 


The contributors number more 
than 100 engineers and special- 
ists, to assure you the most 


| authoritative and dependable 


information on problems of 


design and practice. 


Largely rewritten, fully re- 


| vised ; actually hundreds of 
| pages of new, important ma- 


terial. 


j 


rourth 


Edit ion 


\ 


Priced the same as earlier edi- 


$7.00 





SEND THIS 
approval 
Coupon 
TODAY 


McGraw-Hill Book Company, Inc. 
330 West 42nd Street, N. Y. 18, N. Y. On 


Send me a copy of the 4th Edition, 
Marks’ Mechanical Engineers’ Handbook 
for 10 days’ examination on approval 
Within 10 days of re t I will send 
$7.00, plus few cents postage, or return 
book postpaid. (Postage paid on orders 
accompanied Dy emitt 








Name 


Company cnecied PE 4 
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SHIPMENT NOW! 


Ample stock on most types of 
integral motors on hand as this 
goes to press. Wire or phone 
your inquiry. 


ROBBINS « MYERS- INC. 


[ RS - HOISTS - CRANES ~ MACHINE DRIVES - FANS - MOYNO PUMPS - 


Pro 


in you design a motor-driven unit 
for service in a wet area. You specify 
a splash-proof motor. If it keeps run- 
ning after the user gets it, the motor 
probably has all the protection its 
name plate implies. If it stops, well 
... you know the usual comeback, not 
the motor but the zit was poorly de- 
signed! 

Knowing what you're up against, 
Robbins & Myers engineers take noth- 
ing for granted. They design Uni-Shell 
Motor heads to withstand the entrance 
of liquids reflected against the motor. 
And then, they ¢est them with a hose 
under actual operating conditions to 
make sure that their calculations are 
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MOTOR DIVISION 


In Canodo: Robbins & Myers Co., 


We drench this motor 


to keep it dry for you! 


correct, that no water gets inside. 

Let this kind of “follow-through” 
engineering help you decide on the 
right model for your motor problem. 
And no matter which type of motor 
proves to be the answer, it is inter- 
changeable with any other Uni-Shell 
Motor of the same frame size. That’s 
something important to count on as 
youcontinually strive for design stand- 
ardization. 

To help you, now, an illustrated 20- 
page booklet (No. 1845) on R& M 
Uni-Shell Motors contains informa- 
tion you need. A copy of this fact-filled 
designer-aid is yours for the asking. 
Send for yours, today. 


SPRINGFIELD, OHIO 


of Canada, Ltd., Brantford, Ont. 


FOUNDED 1878 





TELEVISION, 
SINCE PIONEER DAYS, 
HAS DEPENDED UPON 


CANNON. 


Because Cannon Plugs and Receptacles were designed 
especially for use in critical circuits, they were incorpo- 


rated into the first television hook- -ups. Says Harry R. 


Lubcke, 


casting System: 


Director of Television for the Don Lee Broad- 
“We find Cannon Connectors indispen- 
sable in our television operations. We called on Cannon 
in 1937 and what was probably the first all-television con- 


nector was fabricated.” 


All the circuits of a modern tel- 
evision camera pass through this 
single master Cannon Connec- 
tor mounted on the side of the 
instrument. Equipment for the 
control of focusing, power and 
intensity of image is connected 
to power sources and to pick-up 
and broadcasting equipment 
through Cannon Plugs. 

If you are interested in equip- 
ment of this kind, write for the 
Cannon Condensed Catalog. 
Address Dept. A-106, Can- 
non Electric Development 
Co., 3209 Humboldt St., 

Los Angeles 31,Calif. 


«e 
CANNON 
ELECTRIC 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles31, Calif. 


Canadian Factory and Engineering Office: 
Cannon Electric Co., Ltd., Toronto, Canada 


Representatives in Principal Cities — 


Consult Your Local Telephone Book 
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: Electrical 
Applications 


Chace Alloy No. 772 provides a unique 
combination of properties useful to elec- 
trical equipment, control and instrument 
manufacturers. 


Its electrical resistivity is about 60% higher 
than most resistance alloys in common use 
«++ 1050 ohms per circular mil foot. 


Its thermal conductivity is less than 50% 
that of steel... only about 2 % that of copper. 


Its temperature coefficient of expansion is 
twice as great as ordinary steel . .. much 
higher than that of any other strong alloy. 


Neither its resistivity value nor its expan- 
sion rate is affected by thermal treatment 
..-or by cooling to —100° F. 


Chace Alloy No. 772 is non-magnetic. 


This new engineering material is especially 
adapted to low temperature resistor appli- 
cations, rheostats, auxilary heater for cir- 
cuit breakers, and other electrically heated 
expansion elements . .. Available now in 
sheets, strips, and rods. 


‘*Bulletin No. A-942”, giving detailed information 
regarding Bienes Manganese Alloy No. 772, sent 
on request. 


* whe AGCEco 


Thermostatic Bimetals and so ial Alloys 
1607 BEARD AVE + DETROIT 9, MICH. 
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MOSSMAN Heavy Duty Lever Switch 


Starts... Stops ... Reverses 
Operation of this Duplicating Machine 


This duplicating machine, manufactured by the Standard Duplicating Machine Corporation of 
Everrett, Mass., is controlled by a Mossman Series 4101 Heavy Duty Lever Switch. 

The starting, stopping, and reverse action of the machine is made possible by the use of 
a three position Mossman Switch which controls the operation of the fractional horsepower motor. 

In this application, the Mossman Series 4101 Heavy Duty Lever Switch is supplied in a spe- 
cially built steel enclosure and with the proper wiring and plugs... all ready to be used in 
the finished product. 

This is typical of Mossman design and engineering service. Not only are Mossman engineers 
capable of supplying just the proper switch or electrical component but they will work with your 
engineers to design covers and wiring arrangements that will conform to your exact require- 
ments 


The Mossman Series 4101 Switch is a heavy duty, multiple circuit, positive action lever switch. 
Its design affords great flexibility of circuit arrangements .. . an almost unlimited series of com- 
binations of contact assemblies may be built up to suit specific requirements. 

Constant adjustment is made certain by the heavily constructed chassis, which consists of a 
heavy brass frame, rigidly braced. This supports a chromium plated latch plate and spring 
actuated piston, in which a roller is mounted clevis fashion. 

tact ratings with standard duty contacts of 3%” fine silver are: 10 amperes, 110 volts 
A.C. (non-inductive). With extra heavy duty contacts of 4,” diameter silver alloy, ratings are: 
0 amperes, 110 volts A.C. (non-inductive). 


oS) 


io) 


sult our engineers about your switching problem. Send for the Mossman catalog which 
wil e you full information on the Mossman line of precision electrical components. 


DONALD P. MOSSMAN, Inc. 
612 North Michigan Avenue, Chicago 11, Illinois 


MOSSMAN 
Glectecal Cro 


ha + ~ 
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Mossman Series 410! 
Switch, howsed as 
shown above, is in- 
stalled in this duplicat- 
ing machine. _Operat- 
ing lever extends 
through cover plate. 





‘Steelenclosed cover 
and complete wiring 
assembly ‘is, typical of 
manner.in which Moss- 
man switches are sup- 
plied to meet exact 
‘requirements. 


Cs 








. VALVE OPERATION 


. --TROUBLE-FREE VALVE LIFE 


General Control's PV-Series Valves offer four out- 
standing advantages that make them the choice of 
industry for machine tool and portable applications. 


1. Fastest known valve operators— 
Some models open and close hundreds of 


times a second. 
. . . 
Will stand vibration— 
Extreme resistance to vibratory motion. 


Multipoised— 


Will operate in any position. 


. 
Longer life— 
Exclusive design and structural features pro- 
vide infinitely longer life 


General Controls PV-Series Valves are a distinct 
departure from all previous electric valves known to 
industry. They are especially designed and built for 
portable use—for anything that rolls, floats or flies; 
and for severe service such as machine tool control! 

The result of years of experience in building 
thousands of electro-magnetic control valves, the 
PV-Series includes accurate, dependable control 
valves for oil, air, water, gas, steam, fluid greases, 
gasoline, gasoline vapor or vapor mixes, sulphur di- 
oxide, freon, methyl chloride, brine, alcohol and anti- 
icing fluids. 





PV-8 Operation of 


hydraulic operated 
cylinder. This valve, 
on current failure, will 
cause piston to go to 
one end; on applica- 
tion of current, to 
travel to opposite end 
and remain as long as 
current is applied. To Dh. neuen epcnanen 
position the piston, a CYLINDER 
PV-7 type valve is - : 
offered. Fluid connec- 
tions, I.P.S., tube or 
flanged 














If you have an automatic control problem, write 
nearest General Controls Factory Branch or Dis- 
tributor today, or 


801 ALLEN AVENUE 7 GLENDALE 1, CALIFORNIA 


BRANCHES. ATLANTA @ BOSTON @ CHICAGO e@ KANSAS CITY @ DALLAS @ DENVER @ DETROIT e HOUSTON 
PHILADELPHIA @ NEW YORK e CLEVELAND e SAN FRANCISCO e DISTRIBUTORS IN PRINCIPAL CITIES 
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1001 USES 


VERSATILITY uad dependability were paramount 
when Alliance designed these efficient motors — 
Multum in Parvo! . . . They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . . . providing economical con- 
densed power for years of service. 


Ea 


Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model ““K”’ Motor and 

the Model “‘MS”’ are the shaded pole 

induction type—the last word in Model “MS” — Full Size 
efficient small motor design. They Motor Measures 
can be produced in all standard sin Ml he 
voltages and frequencies with actual 

measured power outputs ranging up- 

wards to 1/100 H. P. . . Alliance 

moters also can be furnished, in 

quantity, with variations to adapt 

them to specific applications 


DEPENDABLE 


Both these models uphold the Ad/iance 
reputation for all ’round dependa- 
bility. In the busy post-war period, 
there will be many “spots” where 
these Miniature Pow- 
er Plants will fit re- 
quirements . . Write ; 
now for further in- New Model “K”—Full Size 


f : Motor Measures — 
ormation. 215” x 24" x 3% 


Remember Alliance! 
~YOUR ALLY IN WAR AS IN PEACE 


MANUFACTURING CO. 


ALtii@g@aett .@#si<¢@ 
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researched, engineered, designed and produced by men who 
‘“*know how’’—men whose sole business is the making of better 
variable capacitors, and has been for over 23 years. 


pod 


From start to finish R/C products are 


— Accurate, modern methods of production make possible a 


precision component, produced to meet the exacting demands of 
war communications as wellas the specifications of manufacturers 

© iffpeace. 
~ This send background of experience is one of which R/C 
ud. “eIt assures leaders in the Radio and Electronics 


helds Gheomponents which, in every respect, match the quality 
aracteristics they demand. 


NE CAMDEN, N. J. 
RADIO CONDENSER CO., LTD., TORONTO, CANADA 
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BETTER 
PERMANENT MAGNETS 


RADIO, SOUND 
and 
COMMUNICATIONS 
EQUIPMENT 


AUTOMOTIVE 
and 
AVIATION 
EQUIPMENT 


INSTRUMENTS 


War 
—_—— — 
@eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


However advanced your own product-development 
work may be . . . however new or revolutionary the 
permanent magnets you require . Arnold engi- 
neers can be of considerable assistance to you in 
supplying the proper permanent magnets in volume. 
They're precision-built entirgly in our own plant, 
under the closest metallurgical, mechanical and mag- 


netic control to assure peak efficiency at lowest cost. 


N EW! Get your copy of this 

© valuable, up-to-the-min- 
ute manual on the design, production 
and application of modern Alnico per- 


manent magnets. Write us, on your 
company letterhead, today. 


Specialists in the manufacture of 
ALNICO PERMANENT MAGNETS 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesees 


THE ARNOLD ENGINEERING (OMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 





PUT ELECTRIC HEAT 
RIGHT WHERE = 
YOU WANT IT WITH 1” 


G-E STRIP HEATERS 


(One of the popular G- Eqmidget heaters)” 


Clamp them on pipes, valves, tanks, and warming 
tables; use them to construct drying cabinets; or build 
them into process machinery —you’ll find hundreds of 
uses for these versatile strip heaters. They are easy to 
install, simple to use, and very durable. Two types are 
available: with steel sheath for temperatures up to 750 
F; with porcelain-enameled sheath for temperatures up 
to 1200 F. Many sizes, PRICES FROM $2.45 SEND 


very inexpensive - FOR 
General Electric Co., Sec. A675-81 SETANLS 
Schenectady 5, New York 
Please send me Bulletin GED-650, which de- 
| scribes strip heaters and other G-E midget heaters. 
Name 
Company 
| Address 


Other G-E Heaters: CALROD HEATERS - CALROD IMMERSION HEATERS - 
FIN cALROD. HEATERS CARTRIDGE HEATERS > HEATING CABLE - CONVECTION HEATERS - 


TO CONTROL MOTORS, VALVES. SIGNALS, ETC., PROVIDE 
QUALITE OPERATION—INCREASE PRODUCTION—IMPROVE 


ONE CYCLE RESET TIMERS 


Single interval Multiple Interval 
Adujstable on Adjustable 
Dial. Bul. 286. Bul. 260. 


REPEAT CYCLE TIMERS 


Single Circuit Multiple Circuit 
Dial Adjustment Cam Adjustment. 
Bul. 265. Bul. 264. 














> pla p hd levy 














EAGLE HAS A COMPLETE LINE TO PROVIDE TIMER BEST 
ADAPTED TO EACH APPLICATION. 


EAGLE SIGNAL CORPORATION 


206 20th St. ee oe ee 
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Blessed Event 


The Howell Protected Type Motor, shown, gives com- 


plet 
and 
4 


ba 


€ protection against dripping liquids, metal chips 


other falling particles. Completely streamlined— 


zing non-breakable steel frame—malleable or steel 


-cast iron end plates and cast iron, weatherproof 
inal box are standard construction features. Spe- 


' horizontal and vertical mountings are available. 


able in sizes 5 H.P. and smaller. Other sizes and 
types available up to 150 H.P. 
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The reception given a new Howell Motor in any plant comes 
right from the heart. For when a Howell of any size or type is 
delivered, you can be certain of two things: 


1 Every Howell Motor is built of the finest materials, is 
statically and dynamically balanced, and thoroughly in- 
sulated throughout — 


2. Our steadfast policy of maintaining pre-war standards, 
with no compromise in quality, is being rigidly main- 
tained. 

Yes, we are swamped with orders today. The delivery situation 
in the entire electric motor industry is serious. But we fully 
recognize our obligations, and we are putting forth our maximum 
efforts to see that Howell Motors are distributed among those 
users whose needs are most vital to the war effort. 


Cuy (lovagoouee by 


HOWELL ELECTRIC MOTORS COMPANY 
HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 








MOTOR DATA | 


No. 126 


2300 FRAME MOTOR 


1/5 HP at 3800 RPM 


cS 
erer's™ 
petronmenck cu wn eet 


eS 
one or mene YON 


pe eT 
@ 7 


The basic design of 
the 2300 Frame Motor has been used 


in scores of individual modifications. Many 


} 


of these designs are complete and 
available—others for new equipment 


can readily be developed. 


ELECTRICAL MECHANICAL 


Series or shunt wound Low weight factor 
High starting torque Unusual compactness 
Low starting current Completely enclosed 
High efficiency Base or flange mounting 
Low RF interference Laminated field poles 
Unidirectional or reversible Precision ball bearings 
Armature and field windings Segment-built commutator 
varnish impregnated and baked Permanent end play adjustment 


2300 FRAME MOTORS 


Watts Output, Int. 
Torque at 6000 RPM 
Torque at 3800 RPM 
Lock Torque 

Volts Input 

Volts Input 





2318 
Series 


2310 
Shun 


(mox.) 160 50 
{in. oz.) 40 10 
{in. oz.) 57 _ 

(in. oz.) | 120 14 
(min.) 5 5 
(mox.) 10 28 
lint.) 50°C | 50°C 

26°} 2°46" 

45" 234" 

(mox.) J .312” 212" 
libs.) | 2.4 1.5 








Temperature Rise 
Diameter 

Length less shaft 
Shaft Dia. 
Weight 

















-1C@R INGE. 1501 w. Congress St., Chicago, U.S.A. 


DYNAMOTORS >: 


Export Ad Aunemea 


D. C. MOTORS + POWER PLANTS + CONVERTERS 


A 
89 Broad St.. New York, U.S. A. Cable: Aurieme, New York 





THERMOSWITCHES 


. . « put tires in trim for extra mileage 


Vulcanizing is playing a vital part in the conserva- 
tion of precious rubber ... and in controlling the 
temperature of tire vulcanizers, THERMOSWITCHES 
give unparalleled performance. 


Write for catalogue and complete information ... to 
@eacegszeseseave ds 


al ASHLAND: MASS. 











REAMETIC SEALED TRANSPORMERS 


a type for every requirement 


May we cooperate with you on design savings 
for your application...war or post war 


EXPORT DIVISION. 13 EAST 40th STREET. NEW YORK 16 
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“Umbrella top’’ stop button prevents admission of metal filings, 
oil, milk, other foreign materials. Metal button so positioned that 


O/7 


operator can strike it from anywhere .. . with anything .. . will 
take terrific punishment. ‘‘Umbrella top” thus saves time, footsteps, 


helps increase production. 


: “Start’’ button requires uplift pressure. Thus, operator must think 
™y before he acts ... With both buttons mounted vertical, dangers of 


careless or accidental starting or stopping are practically eliminated. 


(3) External mounting ears which are often an important convenience 
, from an installation standpoint. 


4 A strong die-cast enclosure which will stand up for years under the 
hardest kind of wear. 


» Station comes with conduit entrance already tapped for 14"! conduit; 
» no knockouts. 


» While conduit entrance is normally mounted at bottom, conduit 
can be accommodated from any side by simply turning the square 
backbox to desired position. 


7 , Heavy, rugged copper contacts are used throughout; are easily, 
" quickly replaced if necessary. 


S 
8 Stationary contact block is simple to remove by means of one screw. 


9 Movable contacts are free to rotate on perpendicular axis which 
* distributes wear without loss of efficiency. 


10 Insulated with Bakelite to meet Underwriters’ specifications. 


Make a point-by-point comparison of Monitor's heavy-duty 
weatherproof Type VB station with any other station designed 
for application where safety of operation and durability are 
essential. For example, machine tool or dairy operations. 
You'll quickly see that Monitor’s VB station is safer, stronger, 
simpler, more versatile. Get the facts on Monitor's Type VB 
Pilot Circuit station now. List Price—only $4.00. 


Available in combinations up to 12 buttons. 
station illustrated measures 4'4"' high, 3"' wide by 
deep. Tapped for ¥2"’ conduit. 


The Monitor Controller Company 


GAY, LOMBARD & FREDERICK STS. BALTIMORE-2, MARYLAND 


CANADIAN AFFILIATE © CANADIAN CONTROLLERS LTD. © TORONTO, ONTARIO, CANADA 
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the degree 


to which your communico- 
tions problems are solved 
may determine the degree 
of your postwar business 


SUCCESS. 


The First of ao New Series of 


WESTON’S ALL-METAL TEMPERATURE | Bulletins Introducing FREQUENCY 

CONTROL UNITS Now Ready 
PRINCIPLE ASSURES DEPENDABLE Also an Attractive Binder to Hold 
READINGS, OVER LONGER PERIODS! 


Bulletins On Request 


a a 


The long-term dependability of the WESTON ther- 
mometer stems from its rugged, all-metal construction. 
It consists of only a simple, durable all-metal tempera- 

N INFORMATION 
ture element safely encased in a stainless steel stem. AND BULLETINS 
No gases or liquids, no capillary, no complicated me- © 19% 
chanical linkages, no fragile parts are employed. Be- 
cause of this extreme sim- 
plicity, and the absence of 
sO many common trouble 

. in ce penta eee 
tain their high initial accu- 
racy over far longer peri- ie. | 
ods. Thus they provide a . | 
better protection for proc- | : ' 
esses and equipment, and 
keep replacement and 
maintenance costs at a far 
lower level. 











WRITE NOW FOR 
“CRYSTIONICS" 


CRAFTSMANSHIP IN CRYSTALS SINCE 192) 
HOLLISTON, MASSACHUSETTS 

















for your 
Switches —_ acti QO 
Toggle Type — Push Puli — ‘° 7 | 
4 


Sockets - . 7 
: 


With wire leads or terminals for 
bayonet and flange type bulbs. 
Weatherproof — Vaporproof — 
Insulated 


Literature describing 
these dependable and 
rugged thermometers, in- 


cluding types, stem 
lengths, prices, etc., gladly 
sent on request. Weston 
Electrical Instrument 
Corporation, 684 Freling- 
huysen Avenue, Newark 5, 
New Jersey. 


WESTON 


WESTON Ali-Meral 
Temperoture Gauges 


are available in sizes and 
types for most industrial 
needs ... as well as in 
laboratory mode's with full 
scale accuracy within % 
of 1%. 





Pluge - 


Multiple contact to fit bayonet 
sockets and companion plugs 


Connectors - 


Junction blocks — terminals — 


line, etc. 


The dest in switches, sockets, plugs and connectors 
can be developed to fulfill your current product 


design needs. 


Our engineers are in the position to give you practi- 
cal solutions to your problems. 


Apply for Catalogue 


ee Mesee (F- 


QUALITY ELECTRICAL AUTOMOTIVE EQUIPMENT 
54 OLD COLONY AVENUE, SOUTH BOSTON 27, MASS. 
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Simmonds Controls provide a Soundly 
Engineered Solution to Every Push-Pull Problem 





LET SIMMONDS ANALYZE 
YOUR CONTROL PROBLEM 


Simply submit the basic requirements, as follows: 


What does the contro! operate? 
LOAD: Compression (ibs.) Tension ( ibs.) 
VIBRATION CHARACTERISTICS 
TEMPERATURE CONDITIONS 
PRESENT SYSTEM 

© FLEXIBLE OR RIGID HOUSING? 


Make sketches of top and side views of installation. 
Use regular graph paper and indicate unit of measure. 


TOP VIEW 


SIMMONDS EQUIPMENT FLIES WITH 
EVERY TYPE OF ALLIED AIRCRAFT 
Automatic Engine Controls — Push-Pull Controls 
Spork Plugs — Hydraulic Accumulators 
Hydraulic Fuses — Chronometric Radiosondes 
Fasteners and Clips of Specialized Design 





SIDE VIEW 
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HETHER your remote con- 

trol problem involves the 
coordination of a blimp’s engine 
controls...the measuring of a loco- 
motive’s operating efficiency...or 
the limitless other examples in the 
wide range bracketed by these ex- 
tremes — a ready solution is offered 
by the use of precision-built Sim- 
monds-Corsey Push-Pull Controls. 
Developed originally for aircraft 
uses, where dependability and ef- 
ficiency are at a high premium, and 


AEROCESSORIES, INC. 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
BRANCH OFFICES: DAYTON © WASHINGTON © GLENDALE, CAL. 


proved in more than half a million 
installations, Simmonds controls 
offer to design engineers a simple 
but advanced system in the field of 
mechanical remote control, replac- 
ing the antiquated pulley and cable 
and rod and bellcrank arrange- 
ments, For a complete engineering 
analysis of your push-pull prob- 
lems, send data concerning your 
requirements, as suggested in the 
panel at left, to the nearest 
Simmonds office today. 


PRODUCTS 
INC. 


© MONTREAL 
MANUFACTURING PLANTS: NEW YORK © VERMONT © CALIFORNIA 
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0. fa 1 Your FULL HP TEST RUN © Os 
sents gn eh ww ot oom ~~ ae Double- Checks 
5 git Maur 2p Out ry 4 


& ISCONSIN -42= (Cooled Engines 


Every 4-cylinder V-type Wisconsin Engine, as well as all single 
cylinder engines from the smallest to the largest, are put on 


: a 4-hour test run (the last hour under full load), working against 
or stand stalled ; ( 


‘al : 
@ Will rorace dew) poet overheat: at a specially designed water brake. 
£ full rorque Ball bearing an 


an This not only serves as an operating check on power output, 
rime cye**- iuiple oF 
Built for mu P 





exertion 


but also provides a valuable functional pre-test of every working 
part . . . because no engine is any better than its smallest indi- 
vidual part, nor all of the parts working together in perfect 
mechanical coordination, 


All this is important in relation to the work these engines may 


be called upon to do when powering your equipment. 


WISCONSIN MOTOR 


Corporation 
MILWAUKEE 14, WISCONSIN, U.S. A. 








PAPERS 


Over 40 years experience 

in designing and building 

highly technical Industria 

to meet prod. 

mn require 

JF researcn 

laboratories find the pape 
to fill your need. 





me CENTRAL PAPER COMPANY unc. 
d. Rotor ynamic 


@ Fully enclose vietly with mint 


eed. Runs q 2435 Lakeshore Drive, Muskegon 28, Michigan 


INDUSTRIAL 
MARINE 
AIRCRAFT 
ELECTRONICS 


a 


cles also available. " 
ap ee pte Cleveland, Ohio 


THE OHIO gait Maurice Ay 





A complete line of 
Universal mot 
fo Mame | Jel del lel a’ 
ved 26 follows: converters; dynan 
RPM. Volt- se! Elec. plants: ex; 
HP units: Machines 


lec 


olUis sleky 


COMPLETE ENGINEERING SERVICE 


Our engireers will be pleased to discuss yo ble 
4 aid in the design of machines to meet your 
e ; . 

tic brake © 
mos nout cooling 


Sine eM |= ELECTRIC SPECIALTY CO. 


ees 208 SOUTH ST. STAMFORD. CONN. feud 
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Orange Roller Beoring Co., Inc., 551 | 
Orange, N. J. ! 


Please send me your Roller Bushing Data Book | 


Name Title 
Company 


Address 


City State 
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In the Northrup Black Widow P-61 night fighter— 
world’s largest, most powerful pursuit plane— 
Orange Roller Bushings take the load in the Nose 
Landing Gear Drag Brace, which reinforces the hydraulic shock struts. 


High Load-carrying capacity in small 


Aircraft designers, who pinch every inch and count every ounce, have 
brought the science of weight and space saving to its highest development. 
The use of Orange Roller Bushings in special aircraft equipment and land- 
ing gear, verifies the high load carrying capacity in small space which 


these bearings have exhibited on all types of equipment. 


Combining ruggedness with precision, Orange Roller Bushings 


internal running clearances are closer, maintaining true alig 
rollers with the highly finished raceways. 


Give your equipment the smooth, compact, anti-friction protection of 


Orange Roller Bushings. Available in a full range of sizes and 
most requirements. Send for Engineering Data Book show- 
ing design, sizes, capacities, installation data, etc. 
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space 


stand up 
under severe service. Roller clearances are held to a minimum, thus all 
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PARKER-KALON 
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SMOOTH, CLEAN THREADS Com- GUARANTEED CLASS 3 FIT Thread tie 
pare the superb finish of ground grinding by the new method 
threads (left), with the tool- makes sure of remarkable uni- 
marred surfaces of cut threads formity, assures fastenings of 
(right). Ground threads reduce dependable security. 

friction, speed assembly. 
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CONVENTIONAL THREAD CUTTING 


GRINDING WHEEL 
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PERFECT THREAD CONTOUR AND PERFECT STARTING THREAD The a 
LEAD The smooth surfaces and reason why P-K Ground Thread 
the accuracy of ground threads Set Screws start easier, and speed 
is immediately apparent in the assemblies, may be easily seen 
comparator. in this closeup, 








CENTERLESS THREAD GRINDING 





A revolutionary new process brings 
you socket set screws years ahead in quality 
... at no higher price! 


UP TO NOW, thread grinding has been a process 
employed only for finishing screws used in the 
finest precision equipment. It remained for 
Parker-Kalon — cooperating with the Landis Tool 
Company — to adapt thread grinding to quantity 
production of socket set screws . . . the most im- 
portant development since the advent of this type 


of screw. 


P-K GROUND THREAD SET SCREWS are years 
ahead in appearance, precision, and performance. 
The smooth, clean, gleaming finish has none of 
the nicks, burrs, or tool marks common to ordi- 
nary set screws. By every dimension test, they 


excel any previous standard for accuracy. 


ASSEMBLIES ARE MADE FASTER with these su- 
perior screws, because they are held to standards 
of accuracy heretofore unattainable on a pro- 


duction basis. 


:; 
a 


FREE SAMPLES will be sent at your request. 
Write now. Examine these finer Set Screws... 
you'll find it hard to believe they cost no more! 
Parker-Kalon Corporation, 196 Varick Street, 
New York 14, N. Y. 


WHEN YOU CAN OBTAIN 
THESE NEW GROUND THREAD SET SCREWS... 


Present facilities are too limited to permit the 
building of adequate stocks. Therefore, orders 
cannot be filled at this time. As soon as additional 
equipment is put into production we will be in a 
position to take care of demands through our dis- 


tributors. Meanwhile, free samples are available. 
* * * 


A PRODUCT OF PARKER-KALON 
SPECIALISTS IN FASTENING DEVICES 


NO NICKS, NO BURRS, NO HARDEN- DIFFERENT AS NIGHT AND DAY 
ING CRACKS Threads are ground The years-ahead quality of the 
on a hardened blank, increasing P-K Ground Thread Set Screw 
thread strength, and preventing is apparent at a glance... proves 


the imperfections common to out in performance, 
cut threads, 











Carriage Bolts 


‘ Bolts — 
Carriage 
ribbed Neck 
Clips —Wire Rep? 


Cotters 


pardelet 


Elevator Bolts 


Heel Bolts 
ad wheel B 
n Bolts 


olts 


Hub a 
Lag and — 


Lockwashers 


e Ask the draftsman, or design engineer, in a plant 
using bolts in assemblies, to name a few “‘standard”’ 
bolts and he may begin by naming “‘cap screws, lag 
screws, carriage bolts, machine bolts, and . . .”— 
then he is likely to stop to consider. Chances are, 


he has named all those with which he is familiar. 


But there are a great many more, as the long list of 


quite common “standard” bolts listed in the panel 


above reveals. 


For instance, only a farm implement manufacturer 
would know that there are several types of “plow 
bolts” —standard bolts with implement manufac- 
turers for generations. Some of these bolts are sur- 


prisingly like other bolts not used by implement 








THAT MEETS ALL REQUIREMENTS 
AND IS EASY TO GET....USE A 
“STANDARD” INSTEAD OF A “SPECIAL” 


manufacturers, but by slight modification in dimen- 


sions and physicals serve other purposes. 


Virtually all the bolts and screws used in the gigan- 
tic aircraft industry are almost exact replicas of 
existing bolts and screws used by other industries 
—excepting for materials of which they are made, 
more exacting fit and finish. 


Frequently a customer designs a “special” bolt or 
fastening, assuming he cannot get or use a standard 
bolt. These “specials’’ require special dies, made 
of scarce die steels by even scarcer die-makers. 
Often critical materials are specified when less 
critical materials properly heat treated, would de- 
velop the required physicals. And all ‘specials’ 
require special routing, handling and inspections 


“BOLTS, NUTS & SCREWS’—1944 REVISION. Cloth bound. Limited 

throughout every step of their production. edition, 180 pages of technical, practical information. Sent prepaid for 

$1.00—cash or check must accompany your order. 
Therefore we say, FIRST—find out from us if there 

Ys , “BOLTS ARE IMPORTANT!" — 24-page booklet of currently useful informa- 

is a standard bolt that may fit into your design. If tion for buyers of headed and threaded products, and describing Lamson 


‘ ‘ & Sessions’ specialty fastenings which have wide industrial applications 

there is not, perhaps you can re-design for a stand- —now, and in the post-war period. Sent gratis. 

ard bolt now, saving time /ater. SECOND — deter- “THE LAMSON BLUE BOOK" —is our standard Catalog of standard prod- 
. . : oo ucts excepting our Aircraft products. Sent gratis. 

mine if physicals can be met by less critical mate- 


. “SIMPLIFIED STOCK LIST’’—Of bolts, nuts and screws, conforming to 
rials, heat treated to develop full strength. Lamson latest revisions of the Office of Price Administration, and of great value 
& Sessions maintains modern heat treating depart- in showing you in what ratio quantities of various standard products 

are kept in stock for deliveries, by your jobbers and in our own (and 
ments with chemical, physical and metallurgical other bolt manufacturers’) warehouse stocks. Sent gratis 
laboratories manned by competent engineers. 


THIRD—if you cannot use a standard bolt, then 





r-———HERE’S A COUPON FOR YOUR CONVENIENCE-—-— 


THE LAMSON & SESSIONS COMPANY «+ 1971 West 85th Street + Cleveland 2, Ohio 
Please send us [] Lamson Blue Book [J Bolts, Nuts & Screws ($1.00) 
0 Bolts are Important! (C) Simplified Stock Sizes 

Send information on [J Cap Screws and Set Screws } Cotters 
0 Bolts ( Machine Screws [] Lamson Lock Nuts 

(10 CP,HP,SFNuts [) Lock-washer Screws [ Self-Tapping Screws 


call in a Lamson representative to discuss your 
problem. Out of his broad experience, he will 
probably be able to help you. And if you must have 
a “‘special’”’ bolt tailored to your requirements, we 


can make it on our bolt-making machinery faster 


than any other way. 


THE LAMSON & SESSIONS COMPANY, General Offices, Cleveland, 0. 


Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 


Name of Individual Title or Kind of Work 


Employed by ( Name of ( ompany ) 


Street Address 


City and State No. 1897—Copyright 1945—The Lamson & Sessions Co 
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100 YEARS 


COLD-FORGING Gives Them... 





Top Strength, Accuracy, Appearance... Lowest Cost 


These are the reasons why manufacturers 
needing metal parts like those shown 
above choose to have them produced by 
RB&W's cold-forging method... 

Their strength is maximum, because 
cold-forging intensifies the grain and 
forms unbroken flow lines in the metal 
at the same time automatically inspecting 
for serious imperfections which cannot 
escape being revealed by the severity of 
this operation. 

Their dimensions are extremely accurate 
and their finish has a fine “‘quality’’ ap 
pearance, due to the close tolerances 
within which RB&W’'s modern cold 
forging equipment holds the work 


And the cost of producing them is mini 
mum; first, because the RB&W ma 
chinery operates at very high speeds and, 
second, because in cold-forging the s¢rap 
waste is virtually eliminated. 


THE LONGEST EXPERIENCE IN 
AUTOMATIC COLD-FORGING 


This is RB&W’s 100th year. The his+ 
tory of this company 1s also the history of 
automatic cold-forging, for it introduced 
the original automatic cold-heading ma- 
chine and has since pioneered in many 
respects to improve the quality and lower 
the costs of fasteners and other parts 


which can be cold-forged. 


LYT PRG LOLS 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


136 


In planning new parts, consider 
many metal shapes which can be {| 
duced by cold-forging and also t 
RB&W's experience and facilities make 
At pres 
ent wartime commitments have mono} 
lized those facilities; meanwhile, keep 


in mind the advantages of this meth« 


Bs 


Russell, Burdsall & Ward Bolt and Nut Company 
Factories at: Port Chester, N. Y., Coraopolis, Pa., Rock 
Falls, Ill Sales offices at: Philadelphia, Detroit, Chi 
Chattanooga, Los Angeles, Portland, Seattle with t 


it your logical source of supply. 


industry's most complete, easiest-to-use ca 


AND ALUED FASTENING PRODUCTS ~ SINCE 1845 
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OF LIFE 


FOR ALL 
BOLTED 
ASSEMBLIES 


Wherever metal touches metal there is 


inevitable wear. Vibration loosens all S ae 
bolted assemblies. That’s why you must oie ) | 
use a powerful wide-range spring washer re Pre 


to retard initial wear, and then to expand 

and hold tight all parts of your assem- 

blies. 

The nut never budges on the bolt when 

there is the slightest pressure on the Bh) we be a 
eal threads; it’s the other parts that need the at pe sony 
n be pro spring of life. Kantlinks are springs of life re She 
| to all bolted assemblies.—There is no sub- 
— a 7 stitute for a long-range spring washer. 
e monopo Let us send you samples—send details 
a of ea application. Test and Compare Our Kantlink Spring Washers conform to Ordnance Standard 


; method. yi 5 ; 
3 them on the same job with any type of nut, Specification BECX 1-2-3-, and Army-Navy Aeronautical Standard 
: ' or with any other type of washer. AN 935, and U. S. Navy drawing 12-Z-22. 


also t! at 





EAD ee 


Originators of ‘Nh the long-range spring washer 


+ 
ut Company & 
s0lis, Pa., Rock vane MARR, Se 
stroit, Chi 


ttle... with the 


“| NATIONAL LOCK 
» | WASHER COMPANY 


NEWARK, NEW JERSEY, U. S. A. 
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HE KNOWS WHAT'S RIGHT 
IN POWER DRIVES 





He Is The Dodge Transmissioneer 


He’s a specialist in putting power to work, graduate of a factory course. That insig- 
nia on his lapel means he has proved his qualifications to prescribe the most efficient 
power drive to meet your needs. He can show you new and better ways to put all 
your power into the job. 

His knowledge and experience are backed by America’s broadest line of me- 
chanical power transmission equipment — Dodge precision-built bearings, sheaves, 
pulleys, clutches and other drive components. Transmissioneered means advanced 
design in power drives. 

Transmissioneering service is nation-wide —there are 210 Dodge factory grad- 
uate ‘Transmissioneers in principal cities. Whenever you have a problem in power 
application, call a Transmissioneer— your local Dodge distributor. He has the latest 
answer. Often your immediate needs can be supplied from local stock. 


DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA, U. S. A. v= 


Copyright 1945 Dodge Mfg. Corporation 


THE RIGHT DRIVE FOR THE JOB 
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B&W Mechanical Tubing is available in all carbon steels, NE alloys, SAE 
alloys, stainless and corrosion resistant steels. 
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for 
All Kinds of Jobs 


Prsdinn the right kind of tubing—Seamless or 
Welded —for each mechanical requirement is greatly 
simplified when the problem is put up to Babcock 
& Wilcox. Matching tubes to jobs—finding the steel 


analysis best suited for each purpose —is a specialty 
with B&W. 


To this end, metallurgists and technicians are con- 
tinuously searching for better alloys—testing for 
proper hardness and hardenability —checking yield 
strengths, elongation, and tensile strengths against 
service demands. At B&W your problems are con- 
sidered in the light of experience with an unusually 
large variety of analyses, many of them available 
from no other source; first hand knowledge of the 
fabricating, machining, heat-treating, and other 
capabilities of steels from simple low carbons to high 
alloys. Making a complete range of both Seamless 
and Welded Tubing, B&W is in a position to match 
tubes to jobs without prejudice toward any type of 
materials. B&W recommendations are therefore 
impartial and unbiased. 


Next time you have a job for tubing, chances are 
that B&W’s experience in making and applying 
tubing for 35 years, its modern specialty tube mills, 
extensive laboratory facilities and vast fund of 
technical data, can save you time and trouble in 
finding the best tubing for the purpose. 


Welded Tube Division 
Alliance, Ohie © 














... YOU CAN SAVE 


WEIGHT, SPACE ANpD 
ASSEMBLY TIME 


. . . USE THIS BETTER 
FASTENING METHOD | 


It's the Internal Wrenching feature! Save ma- 
terial (weight) due to the reduced area needed 
for fastening members . . . more compact design 
(space) . . . stepped-up production (assembly 
time) because of the quick and positive tighten- 
ing . . . Adopt this better fastening method to 
your production—specify "HOLO-KROME". 





GUARANTEED 
UNFAILING PERFORMANCE 


t HOLO-KROME 


SCREW CORPORATION 
Main Offices & Plant 


HARTFORD 10, CONN,, U.S.A. 
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The cornerstones 


Aireon/ 


MANUFACTURING CORPORATION 
Formerly AIRCRAFT ACCESSORIES CORPORATION 


Radio and Electronics « Engineered Power Controls 


E’RE old hands at basic engineering. From the 
W time we were small fry, it’s been our practice to 
conduct our own research—lay our own cornerstones, 
It’s a practice that’s bred unusual engineering talent, 
led to the development of uncommonly good equip- 
ment. @ This inherent sense of responsibility is 
one reason why Aireon hydraulic and electronic 
equipment is widely used by the armed forces and 
many of the country’s major airlines. And reason 
enough why Aireon has shown a steady growth over 
its eight years of operation. @ Aireon executives 
grew up in the aviation field; appreciate its possibil- 
ities, understand its future requirements. Our engi- 
neers are particularly well equipped to design what 
you want from the ground up; our plants to translate 


your postwar plans into finished products. Glad to 


talk it over whenever you say. 


NEW YORK «- CHICAGO «+ KANSAS CITY «© BURBANK 


Propuct ENGINEERING — AprRIL, 1945 14] 





HOOVER 


BALELVAND BEARING COMPANY 
AN® ARBOR, MICHIGAN 





MORGANITE SEAL WASHERS 


...longevity prescription for equipment 
and machines running high temperatures! 


Replaceable seal 
rcle is especially s 


large equipment 
assembly, utilizing 
lubricating ring 


The MORGAN KNIGHT 
typifies the aggressive 
spirit of MORGANITE en- 
gingers in vanquishing 
frictional and tubrication 
problems. Look for his 
regular appearance with 
other timely, concise data 
for industry. 


Write for literature describing the complete line of MORGANITE 
elgole i iat MumnD al antec Rial MEM iilol lol ame lile MMe | -lsl-laelle) am olat itil 14 Brochures 
will be sert pror.ot'y on request without obligation, together witt 
details conce ome @) 1@7. Nn LRG MU -lalellal:t-larel-s tle lal tam aelilelelelaelilola) 


CARBON SPECIALTIES 
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Protection starts here 


by controlling 


























Vow remember the old story about the lost nail—and the shoe, the 
horse, the rider, the general, the battle, and the war that went haywire in 
consequence. The story doesn’t begin soon enough —— the nail was lost 
because of vibration. 

In your plant or your product, it may be a screw. . . a bolt instead of a 
nail; a motor instead of a horse; but it’s still vibration that starts the trouble. 
And you can sink two-foot bolts into the concrete base, but still you haven't 
kept the motor from shaking itself to pieces, or diminished the nerve wracking 

SHEAR TYPE. noise that’s keeping morale and production down. 


For more than twenty years Lord’s business has been the isolation and 
Ba d d V=AA control of vibration. Lord has lifted the methods of attack on the destructive 
“ane 6 forces of vibration to a highly developed science. When Lord engineers 
make a study of your plant or your product, there’s no guesswork about 

their recommendations. 

Lord Shear Type Mountings and other Bonded Rubber Products embody 
many exclusive techniques and patented features which cannot be copied. 

Every genuine Lord Product has the name “LORD” molded into the 
rubber section, as a means of ready identification, and as a guarantee to the 
user that he is receiving Lord quality. 

If you have a vibration problem, or a mechanical design problem involv- 
ing the use of functional rubber, it may best be solved by means of rubber- 
bonded-to-metal. Call in a Lord Vibration Engineer, or write for literature on 
the subject. There is no obligation. 


—— — 


iT TAKES BONDED RUBBER Ye Shear 10 ABSORB VIBRATION ~~ sates eeemesewrarives 


NEW YORK 280 MADISON AVE 
CHICAGO 520 N MICHIGAN AVE 


/ 
DETROIT 7310 WOODWARD AVE 
LORD MANUFACTURING COMPANY | ese: cu [see otve we oor sn 


RAILWAY & POWER ENGINEERING CORP LTO WAR BONDS 
ERIE, PENNSYLVANIA TORONTO CANADA , 
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‘MAINTENANCE 


Pictured above is a group of engineered assem- 
blies of American Flexible Metal Hose, each com- 
pleted with a type of fitting or coupling to suit a 
specific application. 


Such assemblies become an integral part of a 
machine or product design and serve in most 
exacting production and maintenance duties such 
as for carrying liquids, oils, grease, hot and cold 
water, steam, semi-solids; for absorbing vibra- 
tion in feed or exhaust lines, and compensating 
for misalignment of tappings. 


For all-around conveying duties between mov- 
ing parts, such as the platens of molding presses, 
laundry presses; supplying steam to automobile 
tire molds; carrying delicate essential oils from 
tank to filters; serving as hydraulic oil lines on 
giant steel strip mills . . . and thousands of other 








industrial services. . . . American has a style of 
Flexible Metal Hose specially constructed to do 
the job. 


American Metal Hose Assemblies withstand 
constant flexing for almost unbelievable periods 
. .. can be built to take very high pressure. For 
instance American “Seamless” . . . the flexible 
tubing with no joints, welds, seams or packing is 
as leakproof as the seamless rigid tube from 
which it is made . . . its cost per foot per hour of 
service is amazingly low. 


American Flexible Metal Hose and Tubing has 
contributed mightily to war work . . . will again 
find even more widespread use in civilian produc- 
tion than it has in the last 35 years. Ask for 
available literature . . . get the facts on what it 
can do for you. 


Sineucan Metal rose 


Anaton pA 


from mine te en sumer 
7 js 


AMERICAN METAL HOSE BRANCH of THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Conn. Subsidiary of Anaconda Copper Mining Company 





= In Canada: Anaconda.American Brass Ltd., New Toronto, Ont. 
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Machine and Product Designers find many advantages 
in getting American Metal Hose on their drawing 


‘ 


boards “‘right from the start’. Appearance is enhanced, — 
connecting and dis-connecting of pipe lines is facili- 
tated, longer service life of machinery is assured. 
Note the use of ‘‘American’”’ to protect cable on this 
X-ray machine. 


1 ; ; , 
\ Oil feed lines, such as those shown on this multiple 


spindle automatic Bar machine, must stand up under 


severe conditions. That is exactly what you may ex- 


pect and depend upon with all types of ‘“‘American’”’ 





Flexible Metal Hose and Tubing. It is equally true of g 


eT ee 


steam, hot water and hydraulic pressure lines that are 
installed to flex with moving parts. Specify ‘‘Ameri- 
can” for sure-fire performance, lower service costs, 


easier installation, and resistance to vibration. 





a 
Wh 
sen. 
nets 
Machine down-time is minimized when equipment, tila 
such as this battery of plastics presses, has flexible 
feed lines connected with re-attachable couplings, a 
made the ““American’”’ way. The lines may be easily Riy 
changed, or re-located to suit requirements. The main- easi 


tenance duties of American Metal Hose include blow- 
ing of chips, vacuum cleaning of dust, dirt, etc., and 
insertions in exhaust lines to absorb vibration, expan- 
sion and contraction. 





There are many places for American Flexible Metal Hose in practically every 
industrial plant both to improve products and decrease maintenance. Our Engineer- 
ing Service will gladly make specific recommendations on request. 


American Metal Hose Branch of The American Brass Company 
General Offices: Waterbury, Conn. e Subsidiary of Anaconda Copper Mining Company 


AnaConpA In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 45255 
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EXPLOSIVE RIVETS 
ARE EASILY INSTALLED 





Just two 
simple steps: 


Insert Explosive Rivet 
in the hole. 


Du Pont Explosive 
Rivets aren’t new. In 
the past three years 
many millions ofthem 
have been used in 
building Uncle Sam’s 








powerful air fleet. 


Apply tip of heat- 

They’ve helped speed construction . . . cut costs. They’ve ed Du Pont Rivet- 

y 2 : i ° ing Iron to Rivet 
solved the problem of riveting in awkward, hard-to-get- @ head. 

at places. And day-by-day new time and money-saving In 1% 10 24 seconds the Rivet 

‘ ; - ¢ is set and a strong, tight joint is 

applications are being found for them. formed. No after operation is 


required to give the head of 
the Rivet a finished appear- 
ance. It's a one-man job from 
start to finish. 























IF YOU HAVE 


A POST-WAR RIVETING JOB... Send for this useful 


Manual TODAY! 


Whether you expect to fabricate bus or pas- 
senger car bodies, radio or refrigerator cabi- 
nets, air conditioning ducts, heating and ven- = ; 

Contains complete information 


tilatine eaqni > - 7 é Pas > 
iting equipment, household appliances or shows typical applications 
any riveted commodity . .. consider Explosive explains how to select and use these 


Rivets. They may help you do the job better, modern, one-piece blind fasteners. 







casier, quicker . . . and at lower cost. E. I. du Pont de Nemours & Co. (Inc.) 


Explosives Department 


Wilmington, Delaware 
*E6. us pat orf 


Please send a copy of “High Speed Blind Riveting with 
Du Pont Explosive Rivets.” 






Name 








DU PONT 
EXPLOSIVE RIVETS 


The only one-piece blind fastener 








Company — 





Street 











City Zone State 
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Established 1888 





MOTORIZED 
PLANETARY REDUCER 
Horizontal drive. 35 
sizes. Ratios 10 to 
1200:1. % to 75 HP. 
172 RPM to 74 RPM. 


MOTORIZED 
WORM GEAR REDUCER 
Horizontal and vertical drive. 
11 sizes. Ratios 6 to 65:1. % 
to 30 HP. 310 RPM to 25 RPM. 


MOTORIZED HELICAL REDUCER 
Horizontal drive. 8 sizes. Ratios 1/4 
to 9:1. % to 50 HP. 1458 RPM to 


126 RPM. MOTORIZED 
PLANETARY REDUCER 
Vertical drive. 35 sizes. Ratios 
10 to 1200:1. % to 75 H.P. 
—— 172 RPM to 74 RPM. 


\ 


THE IDEAL GEAR REDUCER FOR 
LIMITED FLOOR SPACE AND 
IS OPERATED ECONOMICALLY 



















That ‘ 
ries t 
grease 
“ called 
The design and manufacture of D.O.James ion 
motorized reducers embodies all the high quality cation 
of construction of our standard gear reducers. In t cos 


addition to this in-built quality you have many It's “I 
advantages — such as compactness, lower cost sore 
MOTORIZED ——> and elimination of separate supports, thereby meas 
HELICAL REDUCER saving valuable floor space. D.O.James Motor- chine: 

bDearir 


Vertical drive. 8 < ' ized Reducers are manufactured to drive up, point 
sizes. Ratios 1% to down, horizontally or at an angle. advar 
$1. ¥, to 50 HP. = owner 


1458 to 128 RPM. 
More 


Over 57 years makers of every D.O.JAMES MANUFACTURING CO. 
type of gear and gear reducer. 1140 W. MONROE STREET, CHICAGO, Ihh 
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That “Lifeline” is a system of metal arte- 
nes that feeds the life blood of oil or 
grease to every part of your machine. It’s 
called Alemite Centralized Lubrication. 
An even better name is “fool-proof lubri- 
cation’ because it eliminates the danger 
of costly human error. 


It's “life insurance” for your machine be- 
cause each bearing, no matter how inac- 
cessible, is given a positive delivery of 
measured quantity of oil or grease. Ma- 
chines need not stop for lubrication as the 
bearings are lubricated from a central 
point. These time-, and machine-saving 
advantages are the reasons why plant 
Owners are installing Alemite Centralized 


More 





ductive Time 


Systems on present equipment. They’re 
also excellent reasons why you should con- 
sider including Centralized Lubrication in 


a3 


e machines you’re designing now. 


The four new Alemite Centralized Systems 
are adaptable to almost any type machine 
for manual or automatic operation. Expect 
results like these: seven big punch presses 
totaling 86 bearings are now positively 
lubricated from one central point in 3 min- 
utes, twice a week while the presses are in 
operation. Former lubrication time— 20 
minutes per press every other day and the 
presses had to be stopped for lubrication. 


Your machines get potent sales points 
when they’re equipped with Centralized 
Lubrication. They’re protected against hu- 
man error in lubrication. Your machines 
last longer and have “M.P.T.”* designed 
into them. You also eliminate costly field 
service. And, through improved perform- 
ance, your machines keep building up 
your reputation as a designer. 


* fie Peter £ ‘ w 7 . 
STEWART : Ye 
WARNER} © » & Sd 


Ask for an “on the desk” 


Demonstration of the 


4 New Alemite Systems 


Without obligation, have an Alemite 
Lubrication Specialist call and dem- 
onstrate Centralized Lubrication 
with four transparent working mod- 
els. You can study them at close 
range- actually work them yourself 
at your desk. If you like, the Ale- 
mite Specialist will gladly give you 
any technical help or information 
you may want regarding the adapta- 
tion of Alemite Centralized Systems 
to your machines. Drop & 

a note on your letter- ey 
head to Alemite, 1808 . 
Diversey Parkway, Chi- 

cago 14, Illinois. 











Fit in Modern Lubrication 
c 6. 
ahh CONSULTATION «+ ENGINEERING + EQUIPMENT «- LUBRICANTS °* MAINTENANCE 
APRIL, 1945 
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4 Veelos replaced 
this American 


ad Steel Com- 


Indiana Harbor plant. Ever 
e Veelos drive has Opet 
6 days 4 week. 
ver once 


less V-belt on 


e jathe at Inla 


end 
engin 
pany 's 
since, th 
ated 24 hours a day; 
Yet the Veelos belt has " 19 
been ve-adjusted. That's 


In Every Type of Industry... markable record! 
as: In the Steel Industry... 
Link Construction Ups Production 














Link construction of Veelos turned the trick at 
Inland ...and‘ link construction makes Veelos 
the most adaptable of V-belts for any drive. 
Quick, easy tension adjustment ends slippage 
... keeps machinery running at full speed 
and productivity. 


With Veelos, design engineers can fit the belt to . 
the drive—rather than the drive to the belt. Write am | 
today for free Veelos manual giving com- 
plete details. 


THE LINK 


MANHEIM MANUFACTURING & BELTING CO. | V-BELT 
MANHEIM, PENNSYLVANIA % 


couple and uncouple Veelos as 


a7 "\ Simple as Buttoning a Shirt 
f PY 7 Get the “hang” of it, and you'll 
o } 


easily as you button your shirt. 
This unique, link construction is the 
big reason why pro- 
duction goes up when 
Veelos goes on. 


Adjustable to any Length 
Adaptable to any Drive 
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FROM SIMPLE BASIC APPLICATIONS... 





oni 


Prop 


a 


| (Come Various Types of 


It would be difficult to think of a control device 
as simple as a bellows, or one as effective and 
efficient. 


Temperatures and pressures are translated 
into direct motor action; expansion is absorbed; 
motion is transmitted; rotating shafts sealed, 
all by means of bellows and bellows assemblies. 
In fact, correctly designed and engineered bel- 
lows offer simple solutions to many seemingly 
complicated problems. 


ssemblic.... Sellows... 
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Assemblies 


Bridgeport Bellows are unit-constructed, with 
no seams or solder. They are built to serve 
indefinitely. : ; 

Whatever your problem— if it conceivably con- 
cerns bellows, we would like to discuss it with 
you. Our engineering department is at your 
service; our manufacturing facilities, complete 
and ready to meet your schedules. 


Write for new catalog GP-100. 





hows Devices 


VICTORY, fiIFST? THEN - 


PRECISION BEARINGS FOR EVERY PURPOSE, INDUSTRIAL AND DOMESTIC 


si aan. W ar’s demands still call for all the output of the NORMA- 
y, ’ HOFFMANN factory. But, already, far-sighted manufac- 
turers are working with NORMA-HOFFMANN engineers 
on their designs for new and better peace-time products 
equipped with PRECISION BEARINGS. 
No ‘‘Re-conversion Problem’’ will hamper or delay 
NORMA-HOFFMANN post-war production. The moment 
peace is declared, all our vast facilities will be turned Litre ("CL") Componition 
INSTANTLY to the production and prompt delivery of Retainer Ball Bearing 
PRECISION BEARINGS for new and better domestic ap- 
pliances and for new and better tools for industry. 
Our Field Engineers, in all our District Offices, are 
ready to work with YOUR designers. Avail yourself of 
their experienced counsel NOW—without obligation, and 
of course in strict confidence. Write for the Catalog—Today. 


TO WIN THE WAR: WORK — FIGHT— BUY WAR SAVINGS BONDS! 


Double Row Self-Aligning 
Ball Bearing 


7 


Shielded Type Single Single Felt Seal Double Felt Seal 9000 Series (Feltiess) Cartridge’ Fully Sealed, 


Refillable Type Bal! 


Row Ball Bearing Ball Bearing Ball Bearing Sealed Ball Bearing Bearing 


Extra Light Type Angular Contact Ball Extra Light Single Direc- Single Direction Bal! 


Double Row Ball Bearing Ball Bearing Bearing tion Ball Thrust Bearing Thrust Bearing 


Standard Cylindrical Type ''E™ Cylindrical Full Type at a aga Extra Light Cylindrical Two-Lipped Cylindrico 
ae gg Roller Bearing Roller Bearing 


NORMA-HOFFMANN BEARINGS CORP’N. STAMFORD, CONN. Grounded 191! 


Field Offices : NEW YORK + CHICAGO « CLEVELAND « CINCINNATI + PITTSBURGH « DETROIT » LOS ANGELES « SAN FRANCISCO « SEATTLE, WASH 


Roller Bearing Roller Bearing 
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You can get Auto-Lite wire and 
cable in a full range of sizes, shapes 
and materials. 


The conditions for wire and cable 
vary greatly. Auto-Lite can supply 
your needs and, when it is desirable, 
help you determine the wire or cable 
which will give you best results. 


Insulations of all types are avail- 
able including special developments 
like Auto-Lite’s Vega Chromoxide 
Enamel, an insulation of decided 
advantage where resistance to heat 
is of paramount importance. 


For further information on your 
specific problem, write to 


THE ELECTRIC AUTO-LITE COMPANY 
Wire and Cable Divisione 


PORT HURON, MICH, SARNIA, ONT. 


Back the Attack—Buy War Bonds 


TUNE IN “EVERYTHING FOR THE BOYS” STARRING DICK HAYMES—EVERY TUESDAY NIGHT—NBC NETWORK 
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HYCON 


REG. TRADE MARK 


J) e Stralop ower Fump 


is now available for Commercial application—at pressures to 3000 p.s.i, 





Constant Deliver yf 
Varitatle Delivery with Mulomatc Integral KR. egulalor 


Furnished direct motor drive or for base mounting 


Quiet—Compact 


Engtneeting and Perfo emance Data on KR equest 


THE NEW WORK AIR BRAKE COMPANY 
Hydraulee Livition_ 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. + FACTORIES: WATERTOWN, N. Y. 
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THE LIFE 


PLUG BUSHINGS 





















Con 
TINENTAL Air Lone 
SNICIPAL Ain TERMIN« ieee 
L 


OENVER.CoLoRAne 





Heli-Coil 


compar 
to 
wm On ep b t Use 4 Were 1, ENGINEERING 
00 ho be bronze *, ang. Pepat nin, Mw Hels «> P. REPRESENTATIVES 
n t > 
sheet®s bey phings *y8Mdang Plindeng 91 DETROIT 
&Ve Wed the; OVerh e Staller, Teady G. C. Brown and A. W. Reader 
th “age orf the se ha dq, Ylinge tons 201 South Pleasant St. 
© use £000 p,,,8ert Pecen 2 °f a) Royal Ook, Michigan 
bus Pe sy) Of th ur S are Cnt op 1 
u We ang wenin ar Heli~coof sery, Sl Ving a Ck KANSAS CITY 
€neg;,. “Ow ; MDop In ©. B Pacific Airmotive 
: Sine "stall, . . savints ha, °8Use 1628 McGee St. 
. h pal 3 an=p Kansas City, 8, Mo. 
1. of 5, tours, LOS ANGELES 
Sine ere tte Pacific Mutual Bidg 
523 West 6th St. 


Los Angeles, California 


SEND FOR BOOKLET 237A 
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U. S. and Foreign Patents 
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OPERATOR: “These flexible lines don’t break, Fred.’’ 
FOREMAN: “No! Not since we changed to Titeflex.““ 


That’s the real test of flexible tubing — the length 
of time it stays on the job — takes constant punish- 
ment without breakage, without leakage — without 
the need for replacement. 


And that’s the big reason Titeflex is replacing so 
many types of flexible tubing on so many types 
of machines. 


Illustrated above is a Titeflex line utilized for com- 
pressed air on a punch press. But whether your lines 
convey oil, coolant, water, chemicals, or air — 
Titeflex will last longer on the job. 


What makes Titeflex better? First. of course, the 
fact that it’s all-metal, and accordingly is not af- 
fected by heat, by cold, or by most corrosive ma- 
terials. But remember, to this all metal construction. 
Titeflex adds two exclusive virtues: 


e Titeflex provides: not one but four thicknesses of 
metal at the point of greatest wear. That means 


greater durability. 





e Titeflex metal braiding is woven directly onto the 
tubing as it is made — never slipped on afterwards. 
That means greater ability to withstand high pres- 
sures, greater protection against elongation. 

You'll find Titeflex all-metal tubing available in 
sizes and types to meet every equipment need. Cat- 
alog No. 113 gives the information and data you 
need — both for your present war-time production, 
and for your post-war planning. May 
we send your copy — now? 


TrirEFLEX, INc., 518 Frelinghuysen Ave. 
Newark 5, N. J. 


li 
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MAKE MOBILITY A SALES POINT 


Various types of Bassick Casters, 


Nhitel--Melale Ml a lele) al ide}i-va lela 


“ Ease of mobility and protection to for everything from tea tables to make it possible to caster-ize pres- 
pan floors are increasingly important heavy trucks, plus all kinds of — ent stationary products. 

factors in the design of any product slides and other accessories. THE BASSICK COMPANY, Bridge- 

in industrial, institutional, office Bassick-engineered construction port 2, Conn. Division of Stewart- 

aes or household equipment. features give advantages in ease of | Warner Corporation. Canadian 

ion, For easy movement and flexi- Operation, quieter operation, pro- Division: Stewart-Warner-Alemite 





45 


bility of handling, put your prod- 
uct on casters. It is a sure way to 
make that product easier to use, 
susceptible to wider usage and 
easier to sell! 

Good casters can be an important 
sales advantage. 

Many product designers have 
become acquainted with Bassick for 
the following reasons. Bassick’s 
line is the most complete — casters 


- of Caatets--- 


ing Casters 


AT) more 


Mak 


‘opUCT ENGINEERING 


e kinds 


APRIL, 1945 


tection of floors and equipment, 
longer caster life. Bassick engineer- 
ing service helps solve design 
problems. 

Make mobility a key considera- 
tion in your design. It’s best to 
have it in mind while the prelim- 
inary sketches are being made, so as 
to design around standard caster 
types — but even in a finished 


design, many varied attachments 


Corporation, Ltd., Belleville, Ont. 


When products need some 
~ales-assistanc 
Casters lessen 


Sales-resistance. 





fiullng Jor 
1Cfory 


> ae, ae, ae ae ae, ae, ae ae ae ae 


American Farmers 
are breaking all 


production records 


Whitney Roller Chain offers a compact rugged design 
for tractor final drives. Tractors equipped with Whitney 
Roller Chains have made many records for performance 
and dependability under difficult operating conditions. 


~~ ron? ert Fe ekehlUCrlUCU KK TlhUC HElhCUC RTC rlUCU RRlC OHhUC hlhlCPheYhlCUC]R!hlU SUD? 


Whitney Chains 


serve agriculture 
and every other 


war industry... 


The Whitney Chain & Mfg. Co., Hartford, Conn. 





156 Propuct ENGINEERING ApriIL. 1945 








Te. Goa” 
Fea 


.-.- another use for SUPERCHARGING 


Cleaving through the water at 40 to 50 miles an hour, It calls for speed . . . maneuverability . . . responsiveness 
a torpedo under test is an elusive thing to catch. But to every change in throttle or rudder. 


caught it must be and is, just before it sinks. It is significant that the engines, made by National 


Catching these tin fish and bringing them in to be givett | Supply Company, are B-W (McCulloch) Supercharged. 


their war-heads, is a tough, tricky job of seamanship. Providing extra power when power is needed . . . mote 


power in a given space or weight . . . better performance 
at higher altitudes . . . and with little appreciable in- 
This SMRA-6 engine, made by the National crease in weight — B-W Supercharging finds many uses 
Supply Company, is B-W Supercharged to get in engines, both gasoline and diesel, for the marine, 
extra speed, power, and maneuverability with 


F ; . industrial, transportation, and automotive fields. 
little appreciable increase in weight or cost. 


Bw SUPERCHARGERS, Iwc. 


| PRODUCTION | 








@ O'VISION OF BORG -WARNER 


Mite akhee 9, W 


cousin 


B-W Positive Displacement 
Superchargers ne 
at all speeds and in pro- 
portion to the need of 
the engine for air. 
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THE acmost INDISPENSABLE 


BARCO 


FLEXIBLE JOINTS 


ds—oil, gasoline, water, steam—are 

the very life-blood of America’s vast 
production program. And everywhere 
throughout industry and transportation, 
Barco Fléxible Joints protect the arterial 
system which conveys these liquids and 
gases against vabration, impact and shock. 
For over 30 years, Barco has led in its 
field... developing flexible joints for every 
need. Write for catalogue to the Barco 
Manufacturing Company, Not Inc., 


1827 Winnemac Avenue, Chicago, 40, IIl. 


Not just @ swivel joint ... but a combination 
of a swivel and ball joint with rotary motion 
and responsive movement through every angle, 
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VAN Sic 


a 
A COMPLETE LINE OF SMALL ACTUATORS 
The torque type actuator projected above is 
a continuation of the VARD line of fractional 
horsepower actuators. Last month we showed 


you the 1/15th h.p. unit. Above is shown the 
9 /10th h.p. model. 


A complete line of this type actuator has 
been developed in capacities from 1/100 h.p. 
to 1 h.p., using the 24-28 Volt D C Motors. 

VARD can design. and build for you any 
type of geared actuator. If you will furnish us 
with specific data on the job to be done, we 





IT ALWAYS DID WORK 


-e- but it took the war to make 


industry realize it! 


Sub-contracting is not a war-baby. The auto- 
motive industry has long relied upon it. Others, 
too, but most manufacturers confined their 
outside purchases to standard components like 
electric motors, relays, hardware, and so on. 


Came the war .. : had it not been for the uni- 
versal adoption of sub-contracting (even highly 
specialized parts and assemblies) there’s no 
telling how far back along the road to Victory 
we'd be. 


Why has industry hesitated? 


Prime contractors have had conflicting experi- 
ences with sub-contracting. Some have hesi- 
tated as a result of hearing complaints from 
others about rejects, falling down on deliveries, 
lack of integration with production schedules, 
failure of parts to fit. The why is really very 
simple. 

It’s a part of the war. . . not the fault of the 
sub-contracting system. Over night, concerns 
were asked to convert from some non-essential 
peacetime product to making parts for someone 
else. They had never worked for someone else. 


CONTINUE 
160 


BUYIN 


Sub-Contracting new to most war plants 


Sub-contracting is one of the toughest assign- 
ments in all industry. It calls for a different 
kind of teamwork . . . ingenuity . . . timing with 
the other fellow’s operation. And most of these 
American plants found themselves in the sub- 
contracting business without the sub-contract- 
ing thinking. 


Here at Lewyt, we have a real appreciation for 
their problem. When the prime contractors for 
whom we work discuss the shortcomings of 
some sub-contractors, we try to point out that 
the integration which they have come to expect 
from us is a result of long experience in sub- 
contracting. After all, that’s been our business 
for the past fifty odd years. 


Write on your business stationery for 48 page 
book “‘Let Lewyt Do It’’—the story of the 
Lewyt organization in pictures. Lewyt Cor- 
poration, 60 Broadway, Brooklyn 11, N. Y. 

* * * ‘ 
A contract manufacturer —expertly staffed to pro- 
duce complete electronic and mechanical assem- 


blies, component parts and sub-assemblies, to the 
most exacting requirements. 


A 
W D 
~ 
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UMULATORS 


Here is a simple, small, low-cost accumulator that 
sets new standards of performance. Greer Hydrau- 
lic Accumulators, battle-tested under the severest 
conditions on military equipment, are now available 
for your hydraulic system. 


Reliable —The cross-section shows the simplicity 
of construction which accounts for the reliability and 
low cost of Greer Hydraulic Accumulators. The 





ts one-piece chrome-molybdenum seamless steel shell 
has a completely enclosed synthetic rubber bag with 
Bn | | an integrally molded air valve. No welds. No joints. 
ei | No packing. No air leaks. 
ri | 
ese Operation —The accumulator is precharged from 
nb | the regular shop air supply through an inexpensive 
al , | booster pump, just like a pneumatic tire. Recharging 
is necessary only every three or four months. 
te | | Sizes, Proportions—Standard sizes range from 
for 4!/, D by 8 1/16 long for the !/3 gallon accumulator, 
laf to 123% D by 52% long for the 25 gallon accumu- 
that | lator. Operating pressures are from 1000 to 3000 
; psi, depending upon capacity. For larger capacities, 
- multiples of standard sizes may be hooked up in 
sup- 


parallel. Shell proportions and shapes may be varied 


ness from standard to suit any condition. 


Lew Cost—tThe low cost of Greer Hydraulic Accu- 
nage 


' 4 ff mulators permits the application of hydraulics in 
the fo highly competitive portable and stationary equip- 
Cor- ment. 
Y. 
Engineering Assistance —Our hydraulic engi- 
neers will gladly help you with your problem. Write. 
pro- 
sem- 


o the 


$e 


or. Wes igi Gat 


( "5 
() 


HYDRAULIC |e POWER 
yy 


a 
< 


‘ 


ataay 


‘GREER PRODUCTS CORPORATION 


39 West 60th Street, New York 23, N. Y. 
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NO 
HANGING $-4 
THREADS 3 


TWIN-FAST’s cylindrical construction (not 
tapered) means that all threads, right down to 
the point, cut deeply into the wood 


Pilot holes are seldom drilled the precise depth required. 
If they are too deep, and a tapered screw is used, there 
is always a danger that threads toward the point will hang 
in the pilot hole rather than penetrate solidly into the 
surrounding wood. 

Twin-Fast’s cylindrical construction not only provides more 
thread area but assures intimate contact with wood fibres, 
tighter seating—greater holding power. 

These are advantages you cannot afford to overlook. Write 
for samples of Twin-Fast Screws and make your own tests. 


Other Twin-Fast Features 


Twin, parallel threads pro- Single, sharp, centered point 
vide twice the thread pitch of where twin threads terminate 
ordinary screws. Driving time assures quick starting, self-cen- 


and costs are cut in half! 


Relieved shank diameter 
prevents stresses which might 
cause immediate or eventual 
splitting or fissures. 


tering, balanced driving. 





Twin-Fast Screws come in 
steel or brass with round, 
flat or oval heads—stand- 
ard sizes and thread count. 


For Faster Production—Sounder Construction— 


TWIN 


TWIN THREAD WOOD SCREWS 


Patents 2,314,390; 2,314,391. Other pats. pending. 


(Since 1849) 


THE BLAKE & JOHNSON COMPANY wartevitte’connecricur 


162 
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EYE TYPE for 1/16" to 1” cables * 


\ 


: @ FORK TYPE for 1/16” to 1” cables 


POULSEN & NARDON, ENC. 


Terminal Box 2398 e Los Angeles 54, California 


* If swaging equipment is not available, we can furnish die for punch press swaging. For further information, call your P & N 
qt Distributor listed below, or write for new folder. 
” 





, 
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A copy of this informative product engineer- 
ing manual on ‘‘A-Q”’ gears will be sent 


to you on request as soon as if is ready. 


AIRCRAFT QUALITY 


Ox THE DRAFTING BOARDS of America’s aircraft 
engineers are tomorrow’s airplanes—planes that will bring New York 
City a little more than an hour away from Chicago—London five brief 
hours from New York. One of the advances that make these high 
speeds possible is the development of jet propulsion engines. 

Still experimental in many phases, jet propulsion engines are today 
powering fighting ships on the European front. These engines offered 
many technical problems to designers, not the least of which was the 
gears. Because of the exacting demands of precision, light weight and 
high spted, it was natural for builders to look to Foote Bros. for the 
solution of this tough problem in gear design and production. 

The jet propulsion engine is another example of how “A-Q”’ gears 
can aid technological development. These gears may well offer a suc: 
cessful solution to production problems you face on machines and 
equipment which you are manufacturing or planning to manufacture. 
Foote Bros.’ engineers will gladly discuss with you the problem o! 
producing gears to assure you greater mechanical efficiency, lighter 
weight, higher speed, greater quietness. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. W, 5225 S. Western Blvd. ° Chicago 9, Illinois 


GDOTESBROS 





Gillon Poser Teale aos, Tough Bellon Loa 


Propuct ENcINEERING — ApRIL, 198 





facture. 
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TION 


MIGHTY MITE! 


HAT TINY OBJECT there in the man’s palm—that’s 
fe Sylphon Bellows, When fitted with proper heads 
and charged with a thermo-sensitive liquid it becomes 
a thermostat—a powerful little “‘motor” deriving its 
power from changes in temperature of the confined 
liquid. Without the liquid charge, the assembly could be 
used as a pressure “motor.” In either case the devel- 
oped power could be employed to “make” and “break” 
electrical circuits, open and close valves, dampers, etc. 
—in fact its usage is virtually without limit. 

This particular Sylphon Bellows is only 34 inches in 


diameter yet it’s so rugged that it can withstand pres- 
sures up to 315 pounds per square inch. Other sizes 
and types available for even higher pressures. 

Together with its larger and smaller companions, 
this mighty mite is ready to fit into your post-war plans 
—simplify and improve existing designs—possibly be 
the key to revolutionary new developments. 

7 5 ry 

Write for the complete story—Bulletin No. GP-1300 
contains valuable data which should be useful to 
every engineer. A copy will be sent upon request. 


“|. FULTO 
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~ t the beginning of the war, the tin short- 
age knocked out many Babbitt metals 
from the market, and many plant and produc- 
tion engineers were blue. 

N-B-M Silver Babbitt has that K O Punch to do 
the job equally well—has proved fully equal 
to tin-base babbitts. It retains its hardness at 
high temperatures and resists squeezing out. 
Its embedability protects shafts and bearings 


from being scored. 


For higher economy and longer life, specify 
N-B-M 
SILVER BABBITT METAL 


: 2s @ 


NATIONAL BEARING 


ST. LOUIS*NEW YORK 





PLANTS IN; ST. LOUIS, MO, * PITTSBURGH, PA, * MEADVILLE, PA. © JERSEY CITY, N. J. * PORTSMOUTH, VA. * ST. PAUL, MINN, ¢ 
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MAKERS OF THE FAMOUS 
TOUREK BALL JOINTS 
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IN ENGINEERING AND PRODUCTION 
/ WORKS FOR YOU AT 


_ TOUREK! 


It is our business to work for you—to | 

/ produce screw machine products which fully 
meet your exact specifications. To do 

this, we have fully coordinated the vital 
factors of engineering “know-how”. . . . modern 


. . . / 
equipment ... and manufacturing experience! 


Precision? Why, it has been a “must” at 


Tourek for twenty-five years. 


Why not consult us now about your post-war 
requirements for screw machine products? All 
our skill in engineering and production is 
available to produce for you... in any quantity 
...in any alloy... and in any size up to 2 5/8”. 


J. J. TOUREK MFG. CO. 
4701 W. 16th Street Chicago 50, Illinois 
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FOR DESIGN-ENGINEERS —IN_ THESE 


USES OF SS. White Herible Si 


i 
ONE OF A SERIES © 
showing typical 
POWER DRIVE and 
REMOTE CONTROL 
applications 
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FLEXIBLE SHAFT HANDBOOK 
FREE TO ENGINEERS 


This newly published 256-page hendbeok gives 


Pee OT a 





both power drive and remote contre! fexible 
shafts and how to apply them. A copy, free 


a vision — make your request on your business 


HITE letterhead and indicate your position 
THE S. S. WHITE DENTAL MFG. CO. INDUSTRIAL DIVISION 


DEPT. B 10 EAST 40th ST., NEW YORK 16, N. Y. mms 


FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES 
MOLDED PLASTICS 
MOLDED RESISTORS FLEXIBLE SHAFT TOOLS 


One of emericas AAAA Industrial Enterprise 


A to ony engineer who complies with this pre 
SY 

f 

oa * 
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ARE YOU TRYING TO: 


- Apply large forces through long . . .or 8. Obtain continuous automatic re- 
short ... strokes at variable speeds? versing drives at constant R.P.M. 
- Obtain automatic work cycles, vari- or over a wide range of speed vari- 
able speeds in either direction... ation? 
with or without pre-set time dwell? 9. Obtain accurate remote control of 

» Apply large forces through continu- speed and direction of rotation, 
ous or intermittent reciprocating cy- rates of acceleration and/or decel- 
cles at constant or variable velocities? eration? 

» Obtain extremely accurate control 10. Obtain constant horsepower output 
of either Position or speed of a through all or part of a speed range? 
reciprocating member? : i 

: 11. Obtain automatic torque control? 

- Apply accurately variable pressure . 
either static or in motion? 12. Obtain accurately matched speed of 

» Closely synchronize various mo- various setating Clements? 
tions, operations or functions? 13. Obtain constant speed output from 

- Apply light . . . or heavy . . . forces a variable speed input 
at extremely high velocities through 14. Obtain full pre-set automatic con- 
cither long or short distances of trol, elimination of problems of 
travel? shock, vibration, etc.? 


You Heed Ollgear! 


Propt ( 
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Giant tubber-pad Airplane pre ses Otlgeat Fluid Power for ali nu 
tions. Tables travel up to 3 feet per second yet accelerate and dece 

OILGEAR without jar. Ali functions logether with selective sequence oblav pa 
with standard equipment. Table un be broueht under pr le 
RG Ne l ‘ f ‘ 


» watling, no delay Proved dependable trouble-free 


AND STEP UP PRODUCTION 


Oilgear helps designers to get 
full press production capacity 


Plane part plant after plane part plant is convert- 
ing to these new Oilgear-powered 24-, 3-, and 
5-thousand-ton presses... selective or sequence load- 
ing and feeding on the 4-way shuttle tables are cut- 
ting down press non-productive time and boosting 
output tremendously. Ojilgear’s role is to provide 
the flexible, controllable power that makes such 
operations possible. 


Sheet metal to be formed and dies are set up on 
table unsecured, the table accelerates smoothly so 
as not to disturb the set-up, travels as high as 3 
feet per second, decelerates without jar under the 
rubber-pad press, and, after the forming operation, 
withdraws, its place taken by another loaded table. 
All operations are controlled automatically and 
remotely. Yet sequence can be varied at will to let 
tables feed under the press as fast as they are 
loaded, and all functions are obtained with simple, 
standard Oilgear equipment. 


Flexible, versatile, adaptable Oilgear Fluid Power 
offers many other advantages too, all of them ap- 
plicable to giant and midget machines alike. For- 
ward-looking builders and users of machines and 
processes cannot afford to overlook these advan- 
tages. Find out from Oilgear engineers what Oil- 
gear can do for you. Write today.... THE 
OILGEAR COMPANY, 1311 West Bruce Street, 
Milwaukee 4, Wisconsin. 








SPEED 
REDUCERS 


Manufactured by 
the ‘Makers of the 
First Speed Reduc- 
ers in America to 
be Shipped from 
Stock.”” Have you 
our Catalog? 


WINFIELD H. SMITH, Inc. 


11) EATON STREET....SPRINGVILLE...€RIE COUNTY...NEW YORK 
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[HE PAST FORETELLS THE FUTURE 
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Your copy of this fine book is now ready. 


You will want it as a guide for the future. 


The best guide for your future relations with a man 
is his reputation in the past. 


So it is with business institutions. 


Today, more than ever before, every individual 
business must depend on other individual busi- 
nesses. And that dependence can, and should, be 
placed only upon those business institutions whose 
record of performance as to policy, product, service 
and general attitude has been flawless in the past. 


Many new businesses exist today. Many others, 
old in years, have not kept young in thinking . . 
and are passing from the national picture. This has 
been the history of business since the world began. 


Yet, through all the economic changes, certain 
institutions have grown old in years, but have kept 
young in spirit and have constantly improved 
upon their original reason for existence. 


The book illustrated above deals with the his- 


tory of The Falk Corporation, its ideals, accom- 
plishmerts, and plans for the future so far as those 
plans can now be projected. 


You, too, in your effort to render a service to 
your industry, must of necessity have followed 
many of the principles set forth in this book. For 
that reason we believe that the book will interest 
you and will provide you with reasons why The 
Falk Corporation will be a sound source of supply 
for the machinery you will need to shave pennies 
rom production costs and improve your product, 
in order to compete in the salesmen’s war to come. 


THE FALK CORPORATION, Milwaukee 8 Wisconsin 


ALWAYS PAYS TO CONSULT FALK ...A GOOD NAME IN INDUSTRY 


For over fifty years 


Precision Manufacturers of 


District offices, representatives 


or distributors in principal cities 


Speed Reducers * Motoreducers ® Flexible Couplings © Herringbone and Single Helical Gears © Heavy Gear Drives 


Marine and Diesel Engine Gear Drives and Clutches © Steel Castings * Contract Welding and Machine Work 








Your Filan Designs Shaul 5 


Qk q NEEDLE 
DW. BEARINGS 


Generous Radii for 


easy assembly 


If your post-war designing includes anti-friction 
bearings, be sure you specify not only the bearing 
that will best carry the load, but the bearing that 
is easiest to mount. 


Notice in the illustration the generous radii on 

all corners, particularly the bore radii, so impor- Refinements like these are typical of 
tant in guiding the shaft to its precise location as this company, which has pioneered for 
more than a decade in the development 
and perfection of NEEDLE BEARINGS 
which combine higher load capacity and 
smaller overall dimensions. Evidences of 
success are the many installations of RBC 
' from assembly accidents in the plant NEEDLE BEARINGS that have given 

and reassembly difficulties in the field. years of dependable, trouble-free service. 


the machine is assembled. 


Observe also, the integrality of the ends and 
the body of the race which immunize the bearing 


_ If You Have a Weight or An Endurance Problem, Please Consult Our Engineering Staf 


ROLLER BEARING CO. OF AMERICA 


TRENTON, NEW JERSEY 
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CONE-DRIVE 
OPERATED 
G&L ROTARY TABLE 
CUTS 45 SET-UPS TO 4 






OC perated through five sets of Cone-Drive 
gearing, ranging up to 96 inch P. D. this 
power-drive Giddings and Lewis rotary 
table enables horizontal boring mills to 
perform an endless variety of operations 
in a single machine setting, reducing 
machine tool investment and conserv- 


ing floor-space. According to G & L: “a 
— 


“The Cone-Drive gears were used on 
account of the high load capacity and 
the high reserve strength, and their 
reliable performance. As wear is 
greatly reduced with the Cone- 
Drives, the backlash is held to a 
minimum’’. Cone-Drive gears are 
used to: 





{ 3 
' ata 


\ 





1. Rotate the vertical table (96” P. D.) 


2. Operate the feed drive for the rotary 
table and base. 

3. Operate the rapid traverse for table 
and base. 


1 of 
for 


nent 


NGS 4. Operate traverse assembly (2 sets). 
and 

In one plant gun mounts are 
‘3 of 
RBC now produced in four set- 
ven ups instead of 45, by use 
vice. of this table. 
g Staff 





If you do not know the story of why Cone-Drive gearing will out- 
perform any other type of right angle gearing, write for bulletins 


CW-41A—For Design Engineers 
P CW-41B—For Executives 
Wdad-cbbe » . 745—A Post-Graduate Course for Gears 


UNE DRIVE 
wa” CONE-DRIVE DIVISION tiene bocce oon 
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of typical applications in Industry of 


“PORTABLE” WELDING “STATIONARY” WELDING 


. Portable machines 
. Push guns 





Pedestal Spot welders 
Rocker arm welders 

. “Temp-A-Trol” welders 
. Projection welders 

. Multi-spot welders 
Seam welders 

Special Uses of Welders 


. Scissors guns 

. “C” type guns 

. Pinch type guns 

. Special guns 

. Portable Seam Welders 


ND OP WD 


























PROGRESSIVE WELDER CO. 


On all kinds of industrial products: automobiles, stoves, refrigerators, 
containers, aircraft, etc. . . . All kinds of metals: aluminum, stainless, 
carbon steels, alloy steels . . . In heavy gages and light gages .. . On 


all kinds of shapes. 
Plus a section on Welding & Assembly Fixtures 


No metal fabricating plant should be without one of these idea- 
provoking 60-page books... the story of how resistance welding can be 
and is being used to simplify construction, cut costs, speed production 
and improve the value of finished products. Includes many new uses 
developed as a result of the war. 


PROGRESSIVE WELDER CoO. 


SEAM PROJECTION & BUTT ¢ Electric Welding Equipment e PORTABLE GUN & PEDESTAL 


3050 E. OUTER DRIVE - DETROIT 12, U.S.A. 
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THE TUBE 1S THE HEART OF THE HOSE—INSIST UPON ITS BEING MADE OF pectcaendinm 


rf 


The extensive use of Resistoflex hose as oa refrigerant line is due 





to its corrosion-resistant compar tube. For compar —famous in 
industry for its complete immunity to the attack of all organic 





rs, solvents — is equally impervious to all anhydrous refrigerants ex- 
58, cept ammonia. 
Dn That is why Resistoflex refrigerant lines never swell or shrink to 
choke off flow...never rot or slough off to clog equipment. Even 
\ constant vibration leaves Resistoflex refrigerant assemblies unharmed. 
2a- ; 
be 





1} RESISTOFLEX 


) e ===> " | 


TAL 


A. 
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RESISTOFLEX CORPORATION, BELLEVILLE 9, N. J. 
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FILEWORTHY 


FACTS ABOUT MICRO-PROCESSED 





We I-S 


WOL.2 0.1 


SPRINGBOARD 


Published by INSTRUMENT SPECIALTIES CO.,INC. 


234 BERGEN BOULEVARD 





INSTRUMENT FRAME FORMED FROM B.C." ELIMINATES 
DIE CASTING MACHINING COSTS 


Marion Instrument Company uti- 
lizes ability to obtain maximum use 
of properties of Beryllium Copper 


The instrument frame illustrated 
here is a typical example of the profit- 
able use of micro-processed Beryllium 
Copper to obtain lower production 
costs, lighter weight, and close tol- 
erances. 

Beryllium Copper was indicated ini- 
tially because of its non-magnetic prop- 
erties and its ability to be formed in 
the annealed or soft state to obtain the 
intricate shape required. Desired high 


strength and stability is obtained by 
proper hardening heat treatment after 
forming — an inherent characteristic 
of micro-processing by Instrument Spe- 
cialties Company. 

This frame, fabricated from BeCu™, 
replaces a die casting which required 
thicker sections of greater weight to 
obtain equal strength. Tolerances ob- 
tained in the BeCu™® part are equal in 
all respects to the die casting, and 
many machining operations are elimi- 
nated since the piece is formed from 
strip and requires no further work 
after hardening. The rigidity and ac- 
curacy of the Beryllium Copper struc- 
ture is such that the main bearing of 
this sensitive instrument spans the 
width of the frame, and is held in posi- 
tion in the two holes clearly seen. ( 

This instrument, manufactured by 
Marion Instrument Company of Man- 
chester, N. H., is used in aviation, and 
important weight reductions as well as 
economical production resulted direct- 
ly from the effective use of BcCu™. 

It is noteworthy to mention that this 
part, fabricated and micro-processed 
by Instrument Specialties Company, is 
not a spring, but a structural member. 
Many similar applications of BeCu™’ 
are being and have been used to realize 
otherwise impossible or too costly de- 
sign innovations. 





WHAT MICRO-PROCESSING ADDS 
TO THE INHERENT PROPERTIES OF 
BERYLLIUM COPPER 


Beryllium Copper is a non-magnetic alloy, with 
the corrosion resistance of copper and the ability 
to be hardened by heat treatment. These proper- 
ties are inherent with the alloy and are avail- 
able to all users. Of chief value to the spring 
user, however, are those properties developed by 
micro-processing: high electrical conductivity, 
high stability, freedom from drift, endurance 
strength and close dimensional control in the 
finished spring. 

These properties will not all reach their maxi- 
mum at the same time at standardized tempera- 
ture, and the temperature itself has a marked 
effect on the final properties obtained. Instru- 
ment Specialties Company maintains a complete 
engineering department and laboratory who will 
be glad to assist you in deriving maximum bene- 
fit from micro-processing applied to any indi- 
vidual prcblem or requirement. 





LITERATURE 








A few reprints are still available of 
the technical article “Making Beryl- 
lium Copper Behave,” by R. W. Car- 
son. This article included the first dis- 
closure regarding heat treat forming 
to obtain predictably closer tolerances. 
A copy will be sent upon request. 
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MICRO-PROCESSED BERYLLIUM COPPER 

OFFERS THE HIGHEST STRENGTH AND 

CONDUCTIVITY COMBINATION OF ALL 
SPRING MATERIALS 


BERYLLIUM COMER 
BRASS 
5% CARBON STEEL 
PHOS BRONZE 
18-OSTAINLESS 
WICKEL SILVER 


15 % CHROME STEEL 


—— 





: M ; 4 
STRENGTN-CONOUCTIVITY FACTOR 


Beryllium Copper is the only high 
strength spring material which also 
has good electrical conductivity. The 
steels have low conductivity although 
the spring strength is high, while the 
alloys offering better electrical con- 
ductivity are much weaker spring ma- 
terials when compared with BeCu. 
> Nh re sa offers the highest pos- 
sible electrical conductivity with high 
strength. 





LITTLE FALLS, NEW JERSEY 





BERYLLIUM COPPE, 





FROM THE I-S LABORATORY 


BRAZING BERYLLIUM COPPE) 


Beryllium Copper is readily brazed } 
commercial silver solder and a goof 
union is obtained without particuls 
difficulty. 


BRAZING BeCu SPRINGS 


The above method, however, is nof 
advisable for assembling Berylliun 
Copper springs, since the brazing 
temperature is so high that most of 
the spring qualities of the alloy ar 
destroyed. 

Hardened Beryllium Copper whey 
heated for even a few seconds at tem 
peratures in excess of 800°F rapid) 
loses its hardness, thus making it im 
practicable to braze a hardened Be(y 
spring. 

When Beryllium Copper is heated 
prior to hardening it should be done 
in the range of 1425° to 1475°F an 
quenched rapidly in water. Only by thi 
means can the maximum amount of 
Beryllium be made available for hard 
ening. Therefore, a BeCu part can be 
hardened to fair spring properties 
after brazing by using a brazing allo 
which melts at the top of the annealing 
temperature range. But, to allow the 
part to be water-quenched, the brazing 
alloy must solidify before the lower 
end of the annealing temperature is 
reached. 

Beryllium Copper may also be brazed 
by diffusing the brazing alloy withi 
the BeCu, and subsequently solution 
heat treating and hardening. The re 
sultant properties are comparable with 
those usually obtained when annealed 
BeCu is hardened. 

These special techniques require ét- 
tremely accurate control for successful 
results, and often involve the solution 
of allied problems which render them 
difficult to apply. Usually brazing 38 
used only when no other ready meal 
of assembly is feasible. 


No-Tangle Packing Reduces Assembly Costs 








Because of the open pitch design, brush spt 
for small motors have always been subJec’ 
tangling in shipment. This usually results ! 
costly sorting operation and inevitable damaé 
to a percentage of the springs. a 

After extensive field tests, I-S has made av#® 
able the package illustrated to keep springs * 
arate during shipment. Because of the loW i 
of this packaging method, an appreciable cos 
saving to the user is possible. 


i 
g 
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ONE-PIECE 


a) B. F. Goodrich RIVNUT 


=i} may solve your fastening problem 


i Use it as a blind rivet ...as a nut plate for 


articula - attachment... or both 


Ss 

ar, is nof 
3eryllium 
brazing 
/ most of 
alloy ar 


er when 
is at tem 
F rapid) 
ing it im 
ned BeCy 


is heated 
1 be done 
75°F an 
ly by thi 
mount of 
for hard 


ot en i 7 : RIVNuUTS are simple little 
sroperties ¢ Thread Rivnut ont> pull-up stud until : hollow rivets with tremen- 
zing alloj head of Rivnut touches anvil of heading tool. 


— F dous utility. You can fasten with them; 
annealin 
allow the Y you can fasten to them; you can do both 
e brazing eee ; : so aia at the same time with a Rivnut... and all 
— <i ane aa be while working entirely from one side! 

‘ a & This utility —coupled with low cost, light weight, 
be _— » @ = “ = adequate strength, and really simple installation— 
y solution x? | ‘ _ makes the Rivnut a practical solution to many 


z. The re , EN | tough attachment problems. 
rable with SE ate 


- annealed = F. gas Rivnuts are headed with an easily operated hand 
4 z * tool. As shown, a ring-type bulge forms on the 
papa ay blind side. This bulge (or upset) is large enough 
e solution to resist being pulled through the work, even 
vate 52 : under conditions of eccentric load. 
re + Place hole ‘ 
udy means Ze seals tae misty cotter Other advantages are the small hole required, 
and at right angle to, the work. the unusually wide bearing surface, the fact that 
ambly Costa Rivnuts can be used in wood, metal or plastics. 
; Steel, aluminum, brass and splined aluminum 
Rivnuts are available. And many sizes, types, grip 
ranges. When special Rivauts are needed, B. F. 
Goodrich engineers can work out designs with you. 














FREE! NEW 40-PAGE EDITION 
..RIVNUT DATA BOOK” 
brush sprint 


; hay BY ge RES The Rivnut story is interesting 
on subject ¥ 3 : . and it’s all in this book, 
i. ng oe 4, . with pictures. For the facts 
table Unscrew pull-up stud, leev- 2 about this fastener, get ‘““Rivnut 
s made ats ing threads ef Rivnut intact and - alee p tee ~ ~ re 

springs OTS : 

i oe ; _ Nady for use os @ nut plete. PE.4, Aiea, Gale bai 
precia - < ues eens 




















retateneeiadiatinatiaienenen 
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Sponge Rubber Products Co. 


CELLULAR RUBBER 





-*® : 
CUSHIONING 
a 
WEATHER- 
STRIPPING 
e 
SPACE 
FILLING 
* 
DUST 
PROOFING - 


® 
SHOCK 
ABSORPTION 
® 


PROTECTIVE 


IN VARIOUS SHAPES AND FORMS 








Cellular Rubber is going places and performing worthwhile 
service throughout American industry. Have you investi- 
gated its advantages? 


The unique properties of this modern material 
—due to its cellular structure and control of its 
weight and strength, and, where needed, its in- 
built resistance to oils, electricity, chemicals, 
oxidation and abrasion — result in a decided supe- 


riority for hundreds of applications. 


To fit your needs-—Cellular Rubber is com- 
pounded and produced to order in practically any 


form — molded to shape, in die cut designs, or in 


123 Derby Place, Shelton, Conn. ° 


bulk form such as sheets, slabs, strips, cord, tubing, 
or bonded to fabrics. 


Available now in any of its basic structures — 
SPONGEX™* with interconnecting cells - CELL- 
TITE* soft with individual cells — or rubberized 
curled hair or bound fibre for cushioning and 
packing delicate instruments. 

Why not send for samples and prices? 
*Trade Mark Reg. U. S. Pat. Off. 


Plants in Derby and Shelton, Conn. 


Sty 


Sales Offices: New York * Chicago * Washington * Detroit 


WORLD'S LARGEST MANUFACTURERS OF CELLULAR RUBBER AND BONDED FIBRE PRODUCTS 


—< 
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CHAIN Drives work for 
you—proritably. 


On mighty or minute installations, for slow or 
mile-a-minute chain speed, indoors or out, there’s 
a Morse Chain Drive, Silent or Roller, to do the 
job better! For teeth, not tension, turn the wheels! 


That’s why Morse Chains are so efficient, so flex- 
ible in adaptation and operation. In countless 
applications, such as that pictured, Morse Chains 
are delivering up to 99.4% efficiency, smoothly 
and quietly. 


Famed for their capacity to take severe overloads 
with unvarying smoothness without slippage, 
Morse Chains give a long life of economical, 
trouble-free operation. Get full information from 
the Morse engineer near you—or write direct to 
Morse, Ithaca, N. Y., or Detroit 8, Mich. 


SPROCKETS CHAINS FLEXIBLE COUPLINGS CLUTCHES 


ORSE sitet CHAINS 


) . 
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Sinp YOUR 


BOLTING SPECIFICATIONS 
TO A SPECIALIST 


S A SPECIALIST in the manufacture of distinctive bolting, Zuzzis has manufactured 
thousands of various bolts, studs and pins. Typical of these are the three pieces shown, which are 
used in the building of steam and Diesel locomotives. 

In view ‘of the special material, heat treatment and close tolerances desired, only a special 
can meet the rigid requirements of the designer’s specifications. 
When high quality fasteners are required, together with assurance of lasting economy and top 


performance, it will pay you to call on i2ixuiz Your inquiries will receive our best attention. 
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This boiler control installation 
isan example of Parker Fluid 
Power Engineering. 

To guarantee the prompt 
and accurate registering action 
of the many meters and control 
devices that make up this sys- 
tem requires a precisely engi- 
neered tubing layout that will 
allow ease of application in a 
compact area. . 
removal of instruments and 
control apparatus for mainte- 
nance or replacement . . . guar- 
antee smooth flow and low 
Pressure drop through the 
climination of sharp turns 
and internal obstructions. ..re- 
duce the number of joints and 
Connections. It calls for the 
desi ning “know-how” that 


. provide easy 


Pri LCI 
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DESIGN FOR A 


CONTROL INSTALLATION 


by PARKER 


will insure a simplified, neat- 
looking, readily-serviced, 
trouble-free installation. 

Parker Fluid Power Products 
are vital in this system. Special- 
ly designed to do the job, they 
have been proved by 20 years 
experience, and are serving in 
thousands of industrial piping 
installations. 

If you are using . . . or plan 
.. fittings, valves or 
fabricated tubing 


ES WSC. 
on presses, 


machine tools, earth-moving 
equipment, motor vehicles, 
aircraft, refrigeration and 
process applications, look to 
Parker for effective installa- 
tions and dependable products. 

A Parker engineer will be 
glad to work with you, and 
three modern Parker plants 
have the facilities you need. 
The Parker Appliance Com- 
pany, 17325 Euclid 
Cleveland 12, Ohio. 


Avenue, 





BRA 


Reg. U. S. Pat. Off. 





--- AND MOST 
WIDELY USED 
Socket Head Cap Screw 


Reasons for the ““Unbrako’s” rise to prominence and con- 
tinued popularity over a period of many years are: ex- 
ceptional strength and accuracy; uniformity; fine quality 
of steel used; neat appearance AND the knurled head, 
perhaps the “’Unbrako’s”’ greatest advantage because 
of its value as a production time-and-money-saver. Me- 
chanics rightly call the ‘““Unbrako” the “handiest screw 
in the shop” because they can turn the knurled head 
farther and faster by hand before a wrench is needed. 


SIZES: No. 4 to 144” DIAMETER. 
WRITE FOR THE “UNBRAKO” CATALOG, 


rEG. U-S- PAT. Ore 


KNURLING of Socket Screws 
originated with “UNBRAKO” 
years ago. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX BRANCHES: BOSTON - DETROIT - INDIANAPOLIS - CHICAGO - ST. LOUIS - SAN FRANCISCO 


Over 40 Years in Business al LE 
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aircraft engines an abundance of extra 
horsepower when needed in an emer- 
gency. No robber of valuable room, this 
pump requires less than 1'2" space on 
outside of tank for mounting purposes. It 
supplies water or water-alcohol mixtures 
that are vaporized in the combustion 
chamber. The corrosion problem has been 

solved with special internal 


insulation as well as ex- 


RomeEc 
FULLY Su THFE sane Bi INJECTION PUMP 


Here is a fully submerged pump that gives 


ternal contact insulation. Engineered for 
wide temperature ranges with heat being 
more quickly dissipated. This dissipated 
heat, together with agitation caused by 
relief valve discharging direcfly into tank, 
also greatly reduces freezing hazard. This 
new Romec Fully Submerged Water Injec- 
tion Pump is also available with super- 
charger connections. Write for details. 
INlustrated is RD 8500A with supercharger 


connection. 


100 ABBE ROAD ELYRIA, OHIO, U.S.A. 
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USE THIS COMPACT a 
HYDRAULIC PUMPING UNIT 


A large volume of oil for rapid Sundstrand WX pumping unit made in seven 
5 “ sizes. For actuating indexing devices, clamp- 
traverse of the moving member and, a smaller ing mechanisms, brakes, etc. 
volume at high pressure for the actual work, are both 


obtained from this pumping unit. 


The Sundstrand WX pumping unit performs this double 
duty with a large capacity pump, which brings the moving . Less Heating of Oil—output of small pump onl; 
member into position, then dumps its oil under slight is by-passed at high pressure. 

a ; : a” . . Less Power Used — only low capacity pump is 
pressure. A smaller pump maintains the high pressure operated at high pressure. 
required for the work. No large volumes of oil are wasted . Quick Action — from large volume of oil de 
through by-passing. Power consumption is cut. Further, ha a a7 agers: am | 
i » ° ° . Easily st > _ , ¥, she ’ vi 
since pumps and valves are assembled as a single unit, meagre Sn cnageeagel alipca Brock prac! pill 
compactness, ease of installation and piping simplicit 

tee a ee A TYPICAL APPLICATION 
are obtained. 


Here is an example of the use of the WX pumping 
IF YOU ARE DESIGNING clamping fixtures, arbor presses, unit in a simple circuit. Note the simplicity of pij 
indexing devices, hydraulic brakes, hydraulic clutches or other ing due to compact design of pumps and valves 
equipment requiring both low and high pressures it will pay you - er (cee eames: Tid 
to investigate the Sundstrand WX pumping unit. 


How to Use These Units 
in Your Designs 


Additional design information on 
this unit is contained in this four 
page bulletin. Write for your copy 
today. Ask for bulletin WX-2. 


2586 ELEVENTH STREET e ROCKFORD, ILLINOIS 
FUEL UNITS HYDRAULIC PUMPS © TRANSMISSIONS ° FLUID MOTORS ° VALVES and CONTROLS 








184 Propuct ENGINEERING — APRIL, 1940 





p only 
imp is 
vil de 


quired 


mping 
ot pif 


es 




















PR 








* Taking the “tough” specifications in stride — 


* Setting the pace in dependability for more than a century 
and a quarter— 


* Providing advanced engineering through all these years— 


* Pioneering important developments in materials, methods 
and modern equipment— 


—These qualities have made “Scaife” a inders are used. 
top-ranking name, wherever tanks for air, For greatest satisfaction in the future, 
water and gases, pressure vessels and cyl- let Scaife engineers cooperate with you now. 
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WHEREVER SHAFTS MOVE, THERE’S A NATIONAL OIL SEAL TO PROTECT ITS BEARINGS 


FIVE DESIGN MINUTES 
MAY ADD FIVE PERFORMANCE YEARS 


The time required to “design-in” proper 
bearing protection is nothing compared 
to the extra years of efficient trouble-free 
performance the-machine will deliver. 
Like the bearings themselves, bearing 
protecting units have had to become more 
efficient and dependable as the speed of 
machines increased. National Oil and 
Fluid Seals are the result of a quarter cen- 
tury of specialization in solving oil sealing 
problems. Their value and efficiency have 
been proved in the most gruelling me- 
chanical tests...the machines of war... 
where they are standard equipment. 
National Oil Seals mean long-lasting 
efficiency, both in retaining lubricants in 
the bearings and excluding abrasive dirt. 
These units mean economical operation 
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with minimum replacements even under 
severe operating conditions. Stock num- 
bers stand speeds up to 2000 f. p. m.; tem- 
peratures well over 200°F. Special designs 
can be developed for special problems. 
They are compact and thus eliminate 
need for extra large bearing housing; 
allow greatest latitude to the designer. 
They are precision made for quick press- 
fic installation. The assistance of National 
Oil Seal Engineers, backed by a quarter 
century of experience, is at your service, 
whether for design assistance or for the 
development of special sealing units. 


NATIONAL MOTOR BEARING CO., INC. 
GENERAL OFFICES: REDWOOD CITY, CALIFORNIA 
PLANTS: REDWOOD CITY, CALIF.—VAN WERT, OHIO 
LOS ANGELES, CALIF. (ARROWHEAD RUBBER CO.) 
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CALLIN A 
NATIONAL ENGINEER 
FOR RECOMMENDATIONS 
No Obligation 


CHICAGO 
135 S. LaSalle St., Central 8663 


CLEVELAND 
1893 E. 55th St., Henderson 5646 
DETROIT 
1015 Fisher Bldg., Trinity 16363 
MILWAUKEE 
1717 E. Kane Place, Lakeside 2838 
NEW YORK CITY 
122 E. 42nd St., Lexington 28260 
PHILADELPHIA 
401 N. Broad St., Bell-Walnut 6997 
SAN FRANCISCO 
457 Minna St., Sutter 0514 





NATIONAL 


Oil AND FLUID 


SEALS 
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The complete operation of fabricating the Brake Cylinder is illustrated 
and described in this bulletin. The entire job is done by girl operators 
—which makes clear that, in addition to its other decisive advantages, 
EASY FLO BRAZED CONSTRUCTION is a simple production propo- 
sition. It's a proposition you'll want to know about and consider for 
present as well as future products. 


<< ' * 

4 ~~ * 4 

No * sa. 
_— P 


. Write for your copy of the Bulletin today 
Ask for Low Temperature Brazing News No. 31 





82 FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. * Providence, R. |. © Toronto, Canada 
Agents in Principal Cities 


Y & HARMAN 
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SPEED REDUCERS 


There is a Brad Foote Speed Reducer to 
fit every need. Made in all sizes—all 
horse powers—any ratiom—all tooth forms, 


SPECIAL GEARS 


Brad Foote special precision cut gears 
are fitted for installation on the most ex- 
acting jobs. Made in all sizes from any 
practical material in all tooth forms— 
Herringbone — Helical — Bevel — Worm 


and Gear—Spiral Bevel and Spur. 


Over a generation of experience goes 
into every Brad Foote product and ex- 
tensive plant capacity and shop equip- 
ment assure prompt delivery of great 
quantities of smooth tunning quality 
gears, 


Write us about your geared reduction 
problem — full information will be 
promptly sent you. 
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BRAD FOOTE GEAR WORKS 
1309 SO. CICERO AVE.CICERO 50, ILL. 
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TO MARK PROGRESS 








FACILITIES AND EXPERIENCE 


MOLLY MEL ILI e 
Up to 2500 Pounds 


New techniques plus experience and specialized manufacturing facilities 
produce unusual-shaped drop forgings up to 2500 pounds. Greater strength 
and economy in vital parts by use of drop forgings provide engineers wider 
latitude in product design. 


Ladish engineers are available for consultation on your products. 





ys E, oF . 
LADISH DROP FORGE CO. 


CUDAHY e WISCONSIN 


MILWAUKEE SUBURB 








“THEY PUT THE . 


IFT 


IN LIFT TRUCKS” 


(@) BALDWIN-REX ROLLER CHAIN BELTS have the posi- 


tive power ... shock absorbing qualities—high-strength 
to low-weight ratio to give you ideal design conditions 
for compact lifting mechanisms. 


@ FOR EXAMPLE: The Baldwin-Rex 
roller chains driving the elevator keep 
the loads going up and down smoothly 
and positively. They do not waste power. 
They do not jerk and shift or tip a heavy 
load. They absorb shocks which might 
be damaging. And they have the strength 
to handle the heaviest loads. 





Steel side plates, heat-treated for Alloy steel roller heat-treated for 
strength and toughness, blanked, extreme toughness and resistance 
pierced and broached to insure [to wear, then ground to size. 
uniformity of pitch and press fits ————— 
on pins and bushings. 








3) IF YOU havea problem involving the trans- 
mission of power, or timing of operations, in- 
vestigate Baldwin-Rex roller chain belts. They 
operate efficiently on both long and short cen- 
ters. They keep speed ratios constant and accu- 
rately time operations to the split second. Easy 
to install, compact, clean and quiet in operation, 
Baldwin-Rex roller chain belts are preferred by 
machine designers. 





Alloy steel pin, case hardened, 
ground for accuracy, superior bear- 
ing surface. Shorter pitch chains 


Alloy, case hardened steel bushing 
ground for accuracy and press fits 
in side bars. 


furnished with riveted construction. 











For catalogs on Baldwin-Rex roller chain belts or competent 
information on your specific drive, timing or conveying problems 
write BALDWIN-DUCKWORTH Division of CHAIN 
BELT COMPANY, 321 Plainfield Street, Springfield 2, Mas 


“REX ROLLER CHAIN BELTS 


Baldwin-Duckworth Division, Springfield 2, Massachusetts . Rex Chain Belt and Transmission Division, Rex Conveyor and Process Equipment Division, Milwaukee 4, Wiscondl 
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For New 
Designs in 
Unit Heaters 


OOKING for an AC motor of a 25th horsepower or less 
that you won’t have to worry about? +x Do you want a 
product that’s gone through years of engineering espe- 
cially for the heating and ventilating industry? yy Are you 
after quiet operation, extra long life, sturdy construction 
and simplified modern design? yx Must it be neat and 
compact and readily adaptable? +x Well, you’re probably 
looking for a power unit just like one of the fine new 
Redmond Type ‘‘T’’ Micromotors. Drop us a line today 
and let us tell you all about them. 


4.G: Kedmond Company 


OWOSSO, MICHIGAN, U.S.A. 


acturers of AC and DC Micromotors, Dynamotors, 


me 


Controllers and Blowers 


hej OF 


* 
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MATCHLESS COMBINATION OF 
FEATURES IN MICROMOTORS 


Flush-Weld Rotors permit tailor- 
made performance. Pressure- 
Locked Rubber Mountings hove 
no bolts or-nuts to work loose. Air- 
Stream Cooling allows small size. 


- Direct Feed Lubrication and Super 


Capacity Reservoirs assure fong 
life. Spring Tension Centered 

retain accurate alignment. 
Micro-Tolerances reduce vibration. 





SPIRAL GEARS 


iii aii 





IN STOCK READY FOR YOUR IMMEDIATE USE, that’s the situation with many sizes of Boston Gear 
Standard spiral gears. Boston Gear Standard sizes are cut right and left hand at an angle of 45 degrees 
and range from 6 to 24 diametral pitch and from 14” to 6” pitch diameter. Further, all sizes are furnished 
in hardened steel with polished teeth and in addition the two largest groups are supplied also in bronze. 
Any of the following authorized distributors and direct company branches will be pleased to give you 


complete specifications and prices of these Boston Gear Standard spiral gears: 


AKRON, OHIO 
Manufacturers Rubber & Supply 
Company 
ALBANY, NEW YORK 
Sager-Spuck Supply Co., Inc. 
ALLENTOWN, PENNSYLVANIA 
Wim. H. Taylor & Co., Inc. 
ATLANTA, GEORGIA 
J. M. Tull Metal & Supply Co. 
BALTIMORE, MARYLAND 
Carey Machinery & Supply Co. 
BOSTON, MASSACHUSETTS 
Chandler & Farquhar Co., Inc. 
BRIDCEPORT, CONNECTICUT 
liawley Hardware Co. 
BROOKLYN, NEW YORK 
H. L. Dickie 
BUFFALO, NEW YORK 
Root, Neal & Co. 
BURLINGTON, NORTH CAROLINA 
Kester Machinery Co. 
CANTON, OHIO 
Manufacturers Rubber & Supply 
Company 
CHARLOTTE, NORTH CAROLINA 
Mathews-Morse Sales Co. 
CHICAGO, ILLINOIS 
Berry Bearing Co. 
Boston Gear Works, Inc. (Branch) 
Chicago Pulley & Shafting Co. 
Power Transmission Equipment 
Company 
CINCINNATI, OHIO 
Queen City Supply Co. 
CLEVELAND, OHIO 
Boston Gear Works, Inc. (Branch) 
Mau-Sherwood Supply Co. 


DALLAS, TEXAS 


DAVENPORT, 
Standard- a Co. 
DAYTON, OHIO 
Klinger-Dills Co. 
DENVER, COLORADO 
Denver Equipment Co. 
Western Belting & Packing Co. 
DES MOINES, IOWA 
Standard Bearings Co. 
DETROIT, MICHIGAN 
Chas. A. Strelinger Co. 
EVANSVILLE, INDIANA 
Bearings Service Co., Inc. 
HARTFORD, CONNECTICUT 
Silliter-Holden, Inc. 
HIGH POINT, oe CAROLINA 
Kester Machinery Cc 
INDIANAPOLIS, INDI AN A 
Indianapolis Belting & Supply Co. 
Vonnegut Hardware Co. 
JACKSONVILLE, FLORIDA 
S. B. Hubbard Co. 
KANSAS CITY, MISSOURI 
Ellfedit Machinery & Supply Co. 
LOS ANGELES, CALIFORNIA 
Andrews Hardware & Metal Coa. 
Garrett Supply Co. 
LOUISVILLE, KENTUCKY 
Industrial Equipment Co. 
MEMPHIS, TENNESSEE 
Lewis Supply Co. 
MIAMI, FLORIDA 
Miami Parts & Spring Co. 
MILWAUKEE, WISCONSIN 
Western Iron Stores Co. 


—— APOLIS, MINNESOTA 
. Duncan Co. 
NASHVIL LE, TENNESSEE 
Keith, Simmons Co., Inc. 
NEWARK, NEW JERSEY 
Squier, Schilling & Skiff 
NEW BRITAIN, CONNECTICUT 
Smith & Klebes, Inc. 
— Pg \owais Cc rai UT 
- Mersick & ( 
NEW ORLE ANS, LOU ISIANA 
R. J. Tricon Co. 
NEW YORK, NEW YORK 
Morris Abrams, Inc. 
L. C. Biglow & Co., Inc. 
Boston Gear Works, Inc. op gy h) 
Bronx Hardware & Supply ¢ 
NORTH QUINCY, MASS. Main 
Boston Gear Works, Inc. 
OAKLAND, CALIFORNIA 
C. W. Marwedel 
PEORIA, ILLINOIS 
Illinois Bearing Co. 
PHILADELPHIA, PENNSYLVANIA 
Boston Gear Works, Inc. (Branch) 
Maddock & Co. 
PITTSBURGH, PENNSYLVANIA 
Somers, Fitler & Todd Co. 
PORTLAND, — 
Woodbury & ( 
PROVIDENCE, RHODE ISLAND 
Machine Parts Corp. 
a ee 
x Machine Mfg. 
RO: ora NEW STORK 
John M. Forster Co. 
Se. LOUIS, MISSOURI 
Colcord-Wright Machinery & 
Supply Co. 


Offic 2) 


ST a MINNESOTA 
R. Dunc an Co 
— FRANC ISCO, CALIFORNIA 
W. Marwedel 
SE ATTL E, W ~enees rON 
Cragin & ( 
SIOUX CIT Y. "IOWA 
Standard Bearines Co. 
SOUTH BEND, INDIANA 
Bearings Service Co., Inc. 
SPRINGFIELD, MASSACHUSETTS 
Boston Gear Works, Inc. (Sls Ofe 
Stacy Supply Co. 
SYRACUSE, NEW YORK 
Syracuse Supply Co. 
TAMPA, FLORIDA 
Lenfestey Supply Co. 
TOLEDO, OHIO 
The Ohio Belting & Transmission 
Company 
TRENTON, NEW JERSEY 
Wiley-Hughes Supply Co. 
UTICA, NEW YORK 
Boston Gear Works, Inc. (Sls Of 
WATERBURY, CONNECTICUT 
White Supply Co. 
WINSTON-SALEM, N, CAROLINA 
Kester Machinery Co. 
WORCESTER, MASSACHUSETTS 
W. M. Steele Co. 


xx«wk 


CANADA, MONTREAL 
Renold Coventry, Ltd. 

CANADA, TORONTO 
Renold Coventry, Utd. 

CANADA, VANCOUVER 
Renold Coventry, Ltd. 


BOSTON GEARS 
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W ell-drilling cable tool. Hard- 
faced with Colmonoy No. | 


ROCKWELL C 58-62 


@ Colmonoy No. 1 is both tough and shock resistant. 
It. won't chip or break off when subjected to such 
terrific punishment as it gets on construction or digging 

Dipper teeth. Hard-faced . ; 
" sii Cabanas Wie, 4 equipment. It is a flux-coated, general purpose elec- 
1USETTS trode particularly adaptable for building up rela- 
7 tively large sections of thick, hard-facing overlays. 


It is at its maximum hardness when deposited, and 
is highly recommended for building up hot guides, 
tractor parts, digger teeth, shovel teeth, well-drilling 
a . cable tools and the many machine and industrial appli- 


a = cations subject to severe, sudden shock and abrasion. 
. (Sis OFe : a - 
TCUT ; = 


is mission 





mn > 2 ' i Colmonoy No. 1 is but one item in a complete line 
IL ra . 

- - a of alloys for every hard-facing need. 

USETTS 4 


OFFICES 


DETROIT, NEW YORK, BUFFALO, CHICAGO, TULSA, 
LOS ANGELES, SAN FRANCISCO AND IN CANADA | 


he ad 


WALL-COLMONOY CORP. 


720 Fisher Bldg., Detroit 2, Michigan 
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YOU WON’T 


’opyLL THE WORKS 


(@) IF YOU'RE DESIGNING a bottling 
labeling, sealing or capping machine, you'll need a 
conveyor chain that won’t “spill the works.” Rex Table 
Top fits that need to a “T.”” With a smooth surface that’s as 
steady as a “table top,” it practically ends spillage and 
breakage. 


(2) THIS BOTTLING PLANT uses Table 


Top to carry jars of preserves from the 
filling to the capping machines. The 
simplicity of Table Top’s design ... 
just a one-piece platform link witha 





simple pin connection : . . assures 
greater steadiness. Table Top stays 
cleaner. There are no pockets to catch 
and hold dirt. It never catches or trips 
containers at transfer points for the 
perfectly flat, beveled-edged links slide 


freely under blocked containers. 


(3) TABLE TOP WEARS LONGER: In the diagram at the 
right, note how the entire length of the Table Top joint 
is engaged by the sprocket tooth for smooth action, 
greater bearing area and long life. The Table Top link 
absorbs the pulling load when flexing over the sprocket. 
The pin is relieved of all load. Table Top just Aas to 
last longer. 


Rex Table Top is the answer to any problem involving the 
conveying of bottles, jars and cans. The Rex Man will help 
you with your chain belt application problems. For complete 4 Al Bee & — LT 4 
information on Rex Table Top, write for your copy of Bulle- 
tin No. 464. Address Chain Belt Company, 1715 West Bruce 


; so ; Manufactured in every available type for positive transmission 
Street, Milwaukee 4, Wisconsin. ge ; A rials 
of power, timing of operations and conveying of mate 


CHAIN BELT COMPANY OF MILWAUKEE 


Rex Chain Belt and Tronsmission Division, Rex Conveyor and Process Equipment Division, Milwaukee 4, Wisconsin © Baldwin-Duckworth Division, Springfield 2, Massochuse 
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IT TAKES MODERN EQUIPMENT 


to produce “/omorrows 
STREAMLINED 
PRODUCTS 
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PRECISION-BUILT RELAYS 
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“Exhia-Ordinary” 
ENGINEERING 


Cook relays are designed and en- 
gineered in modern laboratories by 
engineers who have the finest pro- 
duction and testing equipment at 
their disposal. Fine equipment in 
itself, however, is not always the 
basis of good engineering. The men 
in Cook laboratories must also qual- 
ify by possessing sound, practical 
and theoretical engineering princi- 
ples. These principles are not only 
prevalent in the men in our labora- 
tories, but are also characteristics 
of our entire staff of field engineers. 
These are the men located through- 
aut the principal cities in the United 
States and Canada, who are at your 
disposal when any relay problems 
present themselves. 


2700 SOUTHPORT 
AVENUE 


ONE OF THE 


“€xhha-Ordinary’ 
CRAFTSMANSHIP 


The stamp of craftsmanship in the 
manufacture of Cook relays starts 
in the drafting room, It is there that 
careful drawings, such as the ac: 
companying illustration, are pre 
pared. From thi§ drawing through 
the specification of the best and 
highest grades of materials, prec: 
sion manufacture of all parts, the 
careful assembly, and the rigid tes! 
ing of the completed relay, every 
step along the way is an operation 
in which Cook craftsmen take pride 

The relay illustrated is one of the 
new ‘‘400"' series of small Cook re 
lays. Itis 1-7/16" L. by 1-5/16 W. 
by 1-7/16"H., operates normal col 
voltage of 28 volts. Will operate 
14 volts and maintain proper Co" 
tact pressure over 30 grams. Oper 
ating time less than 10 millisecones 


CHICAGO 14, 
ILLINOIS 
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In locking devices... 
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> °. 
KNOW-HOW. SERVICE, 
2 
ie e ” 
* 
QUALITY in one “Package”! 

ary 

; 
5 H | P t ° ° ° ‘ 

I When a locking device job descends on you marked “Rush” here's how to get 
p in the ; ! , : ‘ia : 
ys stort | quick, QUALITY help! If a stock design is to be specified ... a copy of our concise 
vere that oi “Industrial Catalog’ as near as your files can work wonders in saving time and 
the ac: | 
are pre: | effort. If you haven't a copy — write for one today. 
through L ’ ° ° o 
Dest and When you're designing new “from the bottom up” send us a blueprint or ask a 
Is, prec: Corbin Lock engjneer to call. His intimate knowledge of thousands of quality lock- 
arts, the 
igid test: ing devices of every type and description will dovetail perfectly with your own 
ly, every . 
speration requirements. 
ke = sae a For 62 years we have worked with design engineers to mutual benefit. In the 
neo metal desk. Application ae 7 : ; 

Cook re- is simple, fast and cost natural ‘give and take” of this experience we have both learned a great deal and 
/16'W. reducing. : ‘ 
ae ool contributed much that can never be measured in mere dollars and cents — but is 

Or! 

perate ot yours for just the asking! 
per con 

ns. Oper 


iseconds CORBIN CABINET LOCK Co. 


DIVISION OF AMERICAN HARDWARE CORPORATION 


4, - NEW BRITAIN, CONNECTICUT 


“Safety first....amnd last....when Corbinlocked'’ 
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IN EXTENSIVE laboratory tests, 
the compression of certain (14- 
inch thick) Booth felt samples 
under load of 150 Ibs. per sq. in. 
resulted (after load removal) in 
*“permanent”’ loss in thickness 
of only .005 inch! 

Yes, Booth “‘prescription”’ felt 
manufacture can be controlled 
to give you the amount of resil- 
iency, or almost any other qual- 
ity, desired in your material. 
THE BOOTH FELT COMPANY 


475 19th Street Brooklyn, N. Y. 
736 Sherman Street Chicago, Il. 


2071 


TRADE MARK 


PRECISION CUT 
FELT PARTS 


Dowel Pins 





They serve as locating pins for the diemaker’s work 
— and then go on to general duty as pins and pivots 
in various machine assemblies. 


By their accuracy and strength they retain precision 
standards in tool and die and machine assemblies under 
punishing stresses. 


They are ground to a limit of .0002” over basic size, 
with an allowable tolerance of plus or minus .0001". 
Surfaces are finely polished; subsequently treated with 
a rust- preventive. 


Metallurgically in a class with ALLEN Hex-socket 
Screws: — made of the same special- analysis ALLENOY 


steel, heat-treated to an extremely hard surface, with 


a core of the right toughness to prevent “mushrooming” 
when driven into a tight hole... Tensile strength, 
240,000 to 250,000 Ibs. per sq. inch... Typically the 
Allen high safety- factor in HOLDING - POWER. 


Ask your local ALLEN Distri- 
butor for samples and dimen- 
sional data...the same 
Distributor who serves you 
dependably with Allen Hex- 
socket Screws and other “life- 


am 


saugunaaneet 


lines” of essential supplies. 


Z_ 
Ores THE ALLEN MANUFACTURING COMPANY 


HARTFORD 1, CONNECTICUT, U.S.A 
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Not everybody 


F” manufacturers possess the versatile Let us have the necessary data and our 


production facilities of The Standard engineers will submit designs and proposal. 


Products Company. 


Standard is prepared to develop and plan 
for industry, parts of molded rubber, steel 
stampings, plastics, in almost any shape or 
form. 

The services of The Standard Products 
Company Research Laboratory and Engi- 
neering Departments are at your disposal. 


The Standard Products Company is the 
world’s largest manufacturer of glass run 
window channel and contour weather strip. 
Production and replacement channel for 
passenger cars, truck cabs, busses, motor 
boats, airplane cabins and_ streamlined 
trains is now available for delivery. 


Your inquiries are solicited. 


THE STANDARD PRODUCTS COMPANY 


Main Offices and Research Laboratory 


505 Boulevard Bldg. e Woodward Ave. at E. Grand Blvd. Detroit 2, Michigan 
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of Aluminum Ingots per 
day Required to Meet the Demand 


for ACME BETTER CASTINGS 


HIS pile of aluminum ingots will be just a 

bite for the hungry furnaces in the Acme 
foundry. For in becoming one of the five largest 
aluminum foundries in the United States, Acme 
has stepped foundry capacity up to nearly 60,000 
pounds of aluminum per day. 

Both sand and permanent mold aluminum 
castings are made in accordance with advanced 
foundry techniques, the permanent mold process 
being particularly notable for insuring close 
tolerances, uniformity, and high tensile strength 


Acme progress is important to you as well as 
tous. For itis based on producing castings which 
meet the most advanced requirements of today’s 
metalworking industry for permanent mold 
aluminum alloy castings 


For castings to speed your production and to 


cutyourcosts, submit your requirements to Acme 





Covceriag a World of Uses with 


* 


Ss 


fon land and sea and in the air 
... wherever liquid, air or vapor 
lines must swing or turn to pro- 
vide for movement of equip- 
ment, vibration or easy handling 
... CHIKSAN Ball-Bearing Swiv- 
els render safe, dependable 
service. 


CHIKSAN FORMULA 
FOR PERFECT FLEXIBILITY 


BB, EP=_-T 
P/V 


CHIKSAN Ball-Bearing Swivels 
swing or rotate with minimum 
torque because all turning takes 
place on double rows of ball 
bearings. Self-adjusting pack-off 
is equally effective for both pres- 
sure and vacuum. There is noth- 
ing to tighten or adjust. 


Over 500 different Types, Styles 
and Sizes assure the correct 
Swivel for every purpose: For 
temperatures to 700° F. in High 
Temperature Joints and for pres 
sures to 3,000 lbs. in High Pres 
sure Styles. Sizes range from 
¥," to 12”... or larger to order. 


Send for new 44-page, fully illustrated q =, Se Representatives in Principal Cities 
NEW ACME BOOK book, showing how Acme is organized Distributed Nationally by Crane Co 


and equipped to supply your castings 
TELLS THE STORY poe and to render complete service to 


the metalworking industry 


Brae ies a ae eS BALL BEARING 
Sisiee saber 7 SWIVEL JOINTS CHIKSAN COMPANY 
fA ta 2 


FOR ALL PURPOSES BREA, CALIFORNIA 
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The Closest Approach 
to Perfection 


GEARGRIND Machines give you both production and the tolerances 
required by modern engineering. Low overall production costs 
reflect the accuracy that practically eliminates rejects and provides 
the fine finish that makes many operations unnecessary. 

We manufacture a complete line of ““GEARGRIND” Ma- 
chines for the Formed Wheel Grinding of external and 
internal gears, internal involute splines, straight 
splines, racks and serrations, as well as 
special machines for special grinding 
Operations. 


CATALOG Po oe 
ON REQUEST pacar 
Covers all GEAR- 
GRIND Machines 
and Contract Grind- 
ing Service. 


Y 
INE COMPAR 
MACH Manufacturers of RZEPPA Con- 


stant Velocity Universal Joints 
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It's the new bond that 
gives the ultra smooth 
finishes you get with 


Chicago Grinding 
Wheels— 


Precision finishes un- 
dreamed of before— 


Finishes so accurate that 
you can measure them in 
micro inches with a Sur- 
face Analyzer. 


PERFECT FINISH 
INSURANCE 


Whatever you have to finish — 
metals, alloys, plastics, wood, lami- 
nates or composition materials — 
you can do it better with Chicago 
Wheels. 


Chicago Wheels have kept. pace 
with the precision dot pag of 


our war industries, and you can use 
them with confidence to finish 
civilian goods better in double 
quick time. 


CHICAGO GRINDING WHEELS 


A wide range of grains and grades and—for the duration— | 


in diameter. 


TRY ONE FREE—We'll send without charge a Mounted | 
a or an FV Bond Grinding Wheel. 
ike 


sizes up to 3" 


CHICAGO MOUNTED WHEELS 


The first made 
and the finest to- 
day. In a selec- 
tion of bonds, 
abrasives and 
shapes to handle 
each job more 
efficiently. 


Write for Catalog listing all Chicago products and showing com- 
parative photographs of finishes with different kinds of Wheels 


CHICAGO WHEEL & MFG. COMPANY 


Headquarters for Mounted Wheels and Small Grinding Wheels 


1101 W. Monroe St., Dept. PE Chicago 7, Illinois 


Send Catalog. Interested in 
L] Mounted Wheels. [_] Grinding Wheels. 
[] Send Test Wheel. Size 





Name 


Zo 


Address 





Tell us size you'd 





SETS THE STANDARD 


The “Quality’’ demanded by Curtis Universal Joint 
“Standards” gives every user of Curtis Joints a product 
that meets and surpasses rigid and strenuous wartime 
needs, 


Each part shown has special features — successfully 
proven in hundreds of applications by airplane and 
machine tool industries. 


Twenty years of experience selecting the right steels, 
special heat treatments developed by Curtis, careful 
machining to close tolerances, finished ground sur- 
faces all accurately fitted to give positive, free articu- 
lation, are incorporated into each part. 


Figs. 1 & 2 FORKS — heat treated to secure 
maximum toughness and strength, inside ear 
surfaces accurately ground for close, smooth 
working operation, pin holes broached and 
honed for perfect alignment, the O. D. cylin- 
drically ground for concentricity. 


| Fig. 3 CENTER BLOCK — holes intersecting 
accurately in the center, with the faces par- 
allel, hardened and precision ground for long 
wear, with recess for the Telltale Lock ring. 


Figs. 4 & 5 PINS — hardened and centerless 


ground to close tolerances reduce radial play. 


Fig. 6 OILER — Curtis pioneered proper and 
essential lubrication, and made it easy by 
furnishing patented oilers in the large pin. 


Fig. 7 ‘“ TELLTALE LOCK RING”’ — patented 
by Curtis — snaps into small pin groove and 
fits recess of center block. This insures firm, 
positive lock-up of entire assembly — makes 
disassembly and reassembly quick and easy, 
and the ‘Telltale’’ end shows at a glance that 
the ring is in proper locking position. 

Curtis Engineers can help solve your universal joint 

oon Our experience and knowledge are yours for 


() CURTIS: UNIVERSAL 
JOINT CO. INC. "2" 


BOSTON GEAR WORKS, NO. QUINCY, MASS., SOLE DISTRIBUTORS 
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e .eeat YOUR Service 
@ When you buy springs, remember this. 
Here at Accurate, we’ve crowded 12 ordi- 
mary years’ experience into the last four. 
We've produced millions of springs of 
various kinds, sizes, shapes and materials. 
we In doing this ... we've had to use our 
a fullest ingenuity ... searching for newer, 
my faster ways of doing everyday jobs... 
=’ developing special machines and unique 
me methods of turning out unusual springs and 
@ wireforms ... often helping our customers # 
with ideas that have meant a lot to them 
...intime...in money. 
In your postwar planning . . . remember 
that Accurate’s wealth of spring experience 
is... at your service. 


Send for your copy of the 
new Accurate Spring Hand: 
book. It's full of data and 
formulae which you will 
find useful. No obligation, 

SPRINGS ss ( fy : ae of course. 
WIREFORMS * ee OOO INO 2 . 
STAMPINGS P : 





ACCURATE SPRING MANUFACTURING CO., 3815 W. Lake St., Chicago 24, Illinois 
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SCREW MACHINE PRODUCTS 


fom dbae-yichilelol as, 
Bearing Bores 
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ae 


j 
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4 The Kiozvure Oil Seal (Patented) 
ani V4; is tough, dense, resilient; stays 
\t : firm under severe conditions; re- 
| NY \ sists oil and heat. 
NG | 


: —— Garlock Metric O.D. KLozure Oil Seals are made in 
, a wwe aun FORGED , 
4 ScRew WACHNE, PROBUCTS 
ecLAUsSTS IN THE MANUFACTUR x 


ny) 
| / 


L 








sizes to press-fit in S.A.E. or International milli- 
meter bores as standardized by ball and roller bear- 
ing manufacturers. Designs for a great variety of 


THis large illustrated booklet ps ea complete range of sizes. Write for 
shows at a glance what Federal THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
Screw Works can do in the In Canada: The Garlock Packing Compan) 
contract manufacture of screw > Cates BE, Meetaned, ne. 

machine products and cold-forged 

parts. There are many full-sized Application of the Garlock 

photos and sectional drawings of i ~ ce ona 

typical parts we're producing, in- 

volving all screw machine and sec- 
ondary operations, plating, cold 
upsetting, etc.—the sort of work 
we can do for you to simplify your 
production problems—and a quick 
pictorial trip through the plant 
shows the facilities available to 
do it. 








You'll be interested! Send for your free 
copy today—on your company 
letterhead, please. 


’ 7 devi oy WORKS 
wy gmmecxcneas || 9 KLOZURE OIL SEAL 


MAIN OFFICES: 3407 Martin Ave., Detroit 10, Michigan 


ee 
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So careful in their design, and in their con- 
struction is the Lau Blower Company, that they 
employ special Dynamic-Balancing Equip- 
ment to insure the absolute precision of every 
wheel and pulley. 


And then their Blower-Filter units are driven 
intermittently, and at variable speeds; and 
must operate dependably, even after months 
of idleness, often in damp basements. 

Their power-transmission drives, therefore, 
must meet exacting requirements. They must 
be infinitely smooth-running, vibrationless, 
and quiet! And must maintain the utmost effi- 
ciency throughout a very long life. 

This combination of requirements was 
tough. It led to the “trying out’’ of many belts. 
The company, due to actual experience with 
Dayton V-Belts for years, has now practically 
standardized on these V-Belts by Dayton! 


Elimination of ‘Stretch’? and the Mechanically 
Correct Design of Dayton V-Belts give Designers 


Fowete-landinngewon 

‘ , "y* 
i Unawppacwed Ejjicency 
With special “stretchless” Daytex Cords welded under 
tremendous tension into the neutral section of every 
Dayton V-Belt, and with every step of their manufacture 
technically controlled, Dayton V-Belts offer designers ex- 
ceptional opportunities, 

These V-Belts retain throughout their amazingly long 
life their unusually high efficiency. Dayton Rubber is 
the largest V-Belt Manufacturer in all the world. 

You get FREE a copy of the Dayton Handbook de- 
scribed below. Send for it today. See for yourself how 
now you, too, can benefit; can depend upon the better- 
gripping, smooth-running, longer-lasting Dayton V-Belt 
Drives. Write, get your own FREE book, today. 

THE DAYTON RUBBER MANUFACTURING CO., Dayton 1, Ohio 
The World’s Largest Manufacturer of V-Belts 


Dayton Rubber Export Corporation, 38 Pearl St., New York, N. Y¥., U.S.A. 


Dayton Rubber’s new 384-page V-Belt Catalog is the icici a 


most comprehensive encyclopedia of V-Belt Drive infor- 

mation and data ever published, Lists millions of drive | | 

combinations — everything you want to know without ij p p 
calculation or engineering. Write for free copy today. ys 


KEEP ON BUYING WAR BONDS 


The Mark of Technical Excellence in Synthetic Rubber 
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Heat does not affect 
the all-metal An-cor-lox lock nut up to the 
softening point of the metal. What’s your 
specific application? The correct metals or 


alloys can be chosen... so that locking 





efficiency will be unimpaired, even on 
an extreme high-temperature job. @ Sim- 
ilarly, corrosion-resistant metals may be 
selected for this one-unit lock nut construc- 
tion. @ Write for the An-cor-lox story on new 


locking security—also forAn-cor-lox sample. 


An-cor-Jox 


TRADE*MARK RE 


Lock Wolo 


An-cor-lox Division 


LAMINATED SHIM COMPAN © 


Incorporated 


63 Union Street * Glenbrook, Conn. 
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MADE OF: 


Bronze, high carbon steel, Meehanite, nickel 
iron, stainless steels. 


FOR PUMPING: 


Almost any liquid (including tar, paints, water 
and hot oils), air and gases. 


FOR CAPACITIES: 
From 2 to 5,000 gallons per minute. 


150 GPM ROTEX 

PUMP, designed 

and built by a . 

Quimby Pump Precision cut by the famous Sykes gear generating process, Farrel 
Division of H. K. ‘e ° ° ° e 

Porter Company, continuous tooth herringbone pump rotors provide high volumetric 
Inc., Pittsburgh, ° ° > ° ‘ . 

Pa.: equipped efficiency and uniform flow without appreciable pulsation. There is 


ith F ; a : 
lly Rn no end thrust, no trapping of liquid, and when properly fitted in 


ee ee the pump housing, they run without noise even at high speeds. 





Write for engineering data giving rotor sizes, formulas for deter- 
mining capacities and other information. A request on your company 
letterhead will involve no obligation. 


a t 
FARREL-BIRMINGHAM COMPANY, INC. cxfss P= 


ANSONIA, CONN. BUFFALO, N. Y. 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, Akron, Los Angeles, Tulsa, Houston \wos 
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A Jewel-like Finish 
on a ROUGH-NECK 





| Whatever YOUR unusual precision parts 
| job, Western offers you the ingenuity and 
skill to do it...on a quuntity production basis 


WHEN designing new equip- 
ment for low production cost, remember 
NIBCO WROT and Cast Fittings and 
Valves or special tubular parts. Accurate 
manufacture and perfect sizing make align- 
ment easy and save time. Formed in one 
step from straight copper, aluminum or 
stainless steel tubing under tremendous 
pressures... they are the finest solder fit- 
tings made... vibration-proof and imper- 
vious to gases. Not only are tolerances 
maintained by individual plug tests, but 
all NIBCO products are manufactured un- 
der strict Laboratory Control. Write for 
catalog and get acquainted with the many 
items in NIBCO's line that will help solve 
your design problems. 


¢) NORTHERN INDIANA BRASS CO. Bi 


ELKHART. INDIANA 


VALVES AND FITTINGS SINCE 1904 


ae 


No fooling around on parts like these con- 
necting rod bolts for Cooper-Bessemer 600 
and 850 h.p. diesels that furnish power to 
Uncle Sam’s naval units. Over 15” long. 
114” body diameter, they’re turned and 
ground from rough forgings of heat 
treated alloy steel. Five separate grinding 
operations assure jewel-like finish, free of 
tool marks. Specifications include class 3 
ground threads and piece-by-piece Magna- 
flux inspection to catch hidden defects. 
Western produces them, fast and flawless 

a good tip on where to send your pre- 
cision parts jobs. 

Western Complete Service — Special pre- 

cision screw machine products to specifi- 

cations. Capacity to 45%” 

round. Complete equipment for all types 

of secondary and processing operations — 


precision grinding, heat-treating, harden- 
ing, pentrating. 


range. 1%” 





WeWocto: 


“Western Automatic 


Machine Screw Company 
728 Lake Ave., Elyria, O. 





Precision Parts and Assemblies Since 1873 
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PIERCING THE 83I-MM SHELL 


os 99 
A (\ ii CHG) METHOD AT DRESSER 
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parts 
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» basis 

) Quantity production of 8l-mm trench mortar shell forgings 

. was urgently requested by the War Department. Dresser’s Dresser Hydraulic Press 
‘ answer: a unique and speedy “one shot” method .. . by and Upsetter Forgings 
4 which 334" round billets are pierced in one stroke of a 

. hydraulic press. 

g High production, obtained with little equipment, is a | 

of result of the skill which Dresser has been accumulating since | 

3 it began making rings and forgings for pipe couplings 65 years 

\- ago. This engineering skill is at your service . . . to help | 

3. in the design of new products or the redesign of old ones... | 

3S lor producing precision parts or products in greater volume 

a and at substantial savings in machining costs. Dresser has 


e\tensive facilities for manufacturing hydraulic press and 
upsetter forgings, including rough machining and normaliz- | 
inv of some items. | 


Inquiries are invited and will receive prompt attention, 










* * * 


_— . . — . . These are ICE Jresse forgings... 
DRESSER MANUFACTURING DIVISION ee ee 

scientificatly designed, and made close 

Dresser Industries, Inc.. Bradford, Pa. to finish machined dimensions. . . to 

In Canada: Dresser Manufacturing Co., Ltd., reduce machining costs to a minimum. 





60 Front Street, West, Toronto, Ontario. ——— OOO a 


a) \ \ ) iH RINGS and FORGINGS 
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FASTENER 
SERVICE 


NOW AVAILABLE AT 
TWO PLANTS 


x * 
One in New England, at 


MILFORD, CONN. 
857 Bridgeport Ave. 











One in the Middle West, at 
ELYRIA, OHIO 


1000 West River St. 


The Seal of Merit 
Symbolizes the Solution 
to your Sealing Problems 


Seal rings developed by Pure Carbon are 
meeting the most exacting demands for 
efficiency. In applications where low fric- 
tion, non - abrasive and long - lasting seal 
rings are a necessity, our carbon seal rings 
are demonstrating their superiority to the 
complete satisfaction of increasingly more 
manufacturers. Consult the Pure Carbon 
engineer in or near your city. He’ll gladly 
co-operate with you in working out the 
answer to your sealing needs. 


he SEND FOR NEW BOOK DEFINING 
A USES OF CARBON SEAL RINGS 


MILFORD|| 2 cccu 


Pure Carbon Ce., Inc. 


RIVET & MACHINE CO.| | Q> 2102 wovrac sirees 


St. Marys, 


Both are equipped to render specialized service on 
fastening problems to give prompt shipping service. 





EASTERN DIVISION — CENTRAL DIVISION 


MILFORD,CONN. * ELYRIA,OHIO, 





























Boeing uses thousands of SPEED NUTS 
on every B-29 Superfortress to’ make 
them lighter, faster and deadlier. 


SPEED NUTS HELP THESE BOEING WORKERS BOOST B-29 PRODUCTION 


TINNERMAN PRODUCTS, INC. 
2041 Fulton Road, Cleveland 13, Ohio 


In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario In England: Simmonds Aerocessories, Ltd., London 





PATENTED 


FASTEST FASTENING S 
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f°? SCREW MACHINE 
PRODUCTS... 


























WHAT! A MONEY MACHINE? 


... well, not exactly, but a manufacturer is plumb 
- | crazy if he doesn't explore every possible shortcut to 
| oe toe ye PAY ; more production at less cost. Frequently this means 


| , “a | new machines; scrapping obsolete models; designing 
FOCUS ON Federal Sercuel new and better machines and tools to turn out parts 
J 


and products. 


* 





..or COLD FORGED PAR 


For three generations Fenn has been designing and 
building machines that lick production costs — hun- 
cold-forged parts, Federal Screw dreds of machines from printing presses to paper cup 


: machines — each one saving time and money for 
Works may well be your most logi- 


For screw machine products and 


the user. 
cal source of supply. Our extensive If your present equipment is obsolete ‘and inefficient 


plants are fully equipped for all judged by today’s pro- 
screw machine and second-opera- duction requirements, 
. Y : scrap and start fresh. Don't 
tion work, and for widely varied wait for the spur of com- 
cold-forging and thread-rolling jobs petition. Plan now by 
as well. And we have the special- consulting with Fenn. 
ized skill and experience to meet 

your most exacting needs... in any 


volume ... and right on schedule. 


Our manufacturing specialists will 
be glad to work with you on both 
your present and post-war produc- 
tion problems. Without obligation 
on your part, let's sit down and talk 
it over—now! 





One of the First 
SIX TIME WINNERS OF THE ARMY-NAVY "E" 


in January of this year, 48 concerns award of the Navy ‘‘E’’ burgee early 
throughout the country were the first W 1942, this company has main- 
to receive a fifth star for their Army-' tained its record of high production 
Navy ‘‘E’’ flags. Federal Screw was i achievement since the earliest days of 
among those to be honored. Since the the war. 


ee THE FENN MANUFACTURING CO. 


HARTFORD, CONNECTICUT 
an SCREW WORKS 
en cmaieaiiinmeemeemamemenemnnenans Special Machinery For Efficient Production 
DETROIT AND CHELSEA, MICHIGAN 


oats css es 
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set your sighis 
on tomorrow’s 
competition 


those forgings is available for the im- 
products. 


present product or with developing wholly new ideas, you are 
invited\to submit/your problem, without obligation. TUBE 
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The Bell-fabricated B-29 is the 
most dangerous type of bomber in 
the air—but only for our enemies. 
Safety of the men that fly Super- 
forts comes first in Bell’s huge 


The pressurized cabin duct- Georgia plant...every single 
ing of each B-29 consists of 26 
Rex-Flex stainless-steel units. 
Safely, surely, Rex-Flex pro- 
vides the very breath of life 
for Superfortress crews in the 
substratosphere. 


part that goes into the B-29’s— 
regardless of size—is the finest to 
be had. That's why Rex-Flex stain- 
less-steel ducting was chosen for 
all B-29 pressurized cabins. 


Rex-Flex is dependable. Above 
30,000 feet—where unbalanced pressures would take a crush- 
ing toll of other materials—this stainless-steel life line is non- 
collapsible. Rex-Flex not only has maximum durability but is 
the most leakproof and fireproof ducting suitable for aircraft 
use. And even installation is better because Rex-Flex is manu- 
ally bendable in 
planes. Here are some of the 


multiple 


reasons why Rex-Flex is the 
flexible tubing for your job: 
@ Non-collapsible 

® High crush strength 

®@ Low line loss 

@ Airtight 


@ High vibration 
quality 


® Fireproof 


@ Bendable in 
multiple planes 


® Corrosion resistant 


\G ARMY.» 


— ua Flexible Metal Hose for Every Industrial Use 





oo 


CHICAGO mI METAL HOSE somronLon 


Ge 8 i MAYWOOD, ILLINOIS 


Plants: Maywood and Elgin, Ill. 











When we say super service, we mean just that! Because 
AMERICAN SUPER HEAVY DUTY ROLLER BEARINGS 
are specially built for applications requiring super strength 

. . super performance ... super endurance. They are not 
just "stock" bearings. Often they are designed to exact 
specification for the job they are required to do. Their 
vital, extra capacity to render continuous 24-hour-a-day 
performance in the heaviest equipment built, under the 
most adverse service conditions to be encountered in 
modern industry, is the reason why, for more than 25 years, 
AMERICANS have been first choice with manufacturers 
and designers of heavy industrial and oil country me- 
chinery. Once adopted, no manufacturer has ever had to 


switch from AMERICANS. 


Write today for complete technical details. 


AMERICAN 


ROLLER BEARINGS 


AMERICAN ROLLER 
BEARING COMPANY 


Pittsburgh 
1718 S. Flower St., Los Angeles, California 


Pennsylvania 


Propuct ENGINEERING — APRIL, 1940 





Because 
.RINGS 
strength 
are not 
to exact 

Their 
ur-a-day 
der the 
fered in 
5 years, 
facturers 
try ma- 


r had to 


ICAN 


ARINGS 


IT’S THE NATURAL THING 





.. Elastic Stop Nut uses its 
head. It has what it takes to stay 


put in a coupling, no matter how 


tough the operating conditions. 


Built into the head of every Elastic 
Stop Nut is a locking device — an 
elastic compression collar. 


This collar forms itself to the indi- 
Vidual bolt thread, grips it tight. 
The nut won’t loosen up or back 
off under conditions of severe vibra- 
tion, shock or impact. 


When you use Elastic Stop Nuts 
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you need no cotter pins, no lock- 
washers or any other auxiliaries 
with their attendant increase in 
assembly and servicing costs. And 
you can turn them up to the torque 
you need and be sure they will stay 
there. No backing up or straining 
to find a cotter-pin hole. They can 
be used over and over again yet 
still lock. You can use them on any 
standard bolt. 


Here is sure insurance against loose 
nuts which will result in reduced 


coupling maintenance costs. 








ESNA recommends Elastic Stop 
Nuts for both alignment and 
flexible alignment couplings 
that operate under conditions 
of vibration, impact, shock 
or stress reversal. Let us send 
an application engineer to 
discuss the Elastic Stop Nut 
way of avoiding possible nut 
failures on your flexible coup- 
lings—failures that may cause 
costly shutdowns or damage 
to equipment. 


2 


ELASHC STOP NUT CORPORATION OF AMERICA 


Union, New Jersey 
and Lincoln, Neb. 


Sales Office—1060 Broad St., Newark2, N.J. 


ELASTIC STOP NUTS 


Lock Fast to Make Things Lost 














A NAME TO REMEMBER 


— 





the NEW, improved Legon LINEAL? 


SURE-FLOW coolant pumps “Par” 
Packings 


¥ New High Efficiency 
Long Life Impeller 





¥ Motor Sealed Against 
Splashing and Grit 





V¥ Self-Priming without 
Submerging Types* 


¥ New Grinder, Sub- 
merged and High 
Speed Pumps 


¥ 27 Standard Models to 
Fit Your Requirements 


For coolant pumping efficiency that keeps pace 
with today’s fast-cutting, high precision ma- 
chines... for peak performance in your future 
developments ...specify the new, improved 
Logan SURE-FLOW Centrifugal Pumps. 

This outstanding coolant pump has been re- 
engineered from top to bottom to embody ex- 
clusive new features and Logan engineering de- 
velopments. By applying these advantages to 
your work, you will help your modern machines 
and cutting tools to operate at maximum Capacity- 

The open, unloading type impeller of im- 
proved design discharges air or vapor rapidly. 
There are no close tolerances or metal-to-metal 
contacts of running parts... liquids containing 
some abrasives, filings or other foreign matter 
can be handled safely. The integral motor drive 
permits the SURE-FLOW pump to be mounted 
anywhere. No gears, chains or other mechanical 
drive are required. 

Foot and bracket mounted models are se/f- 
priming without submerging...can be located 
above or below the liquid level, or remote from 
the supply. The Logan line also includes new 
grinder and submerged type pumps, as well as 
high-speed models for driving stream, deep hole 
drilling and chip flushing applications. 


Available in 5 Types 
Logan SURE-FLOW Coolant Pumps 


are now available in 5 mounting types 
and 27 standard models to fit a wide 
range of applications. Obtain these 
profitable advantages for your equip- 
ment ...investigate SURE-FLOW 
pumps today. GRINDER TY?! 


intake thru flange 


RACKET 
MOUNTED 


FLANGE 
MOUNTED 


intake thru flange 


SUBMERGED 








In the design of this 

350 ton Fastra- 

+ verse Shell Nosing 

Press, HPM speci- 

fied Linear ‘‘Por” 

packings to insure 

a fluid tight seal. 

For peak per- 

formance, the hy- 

draulically ac- 

tuated mechanism 

of the press must 

be carefully con- 

trolled throughout 

the operating cy- 

cle. Linear ‘Par’ 

packings effec- 

tively confine the 

hydraulic fluid, 

helping to deliver 

Photo & sketch courtesy of at the ram the 

The Hydraulic Press Mfg. Co. Mt. Gilead, O. maximum pressing 
force produced. 

This thoroughly dependable seal, from zero to peak pres- 
sure, is attained by the precision design, exacting production 
methods and meticulous inspection of Linear “Par” packings. 
Manufactured from six compositions, each for a specific 
service, these packings are selected by designers of a wide 
variety of the most modern hydraulic equipment. 

Sample packings sent upon request. Engineering con- 
sultation, resources of our testing laboratories and facilities 
for the complete design of the hydraulic unit itself are avail- 
able. Keep Linear in mind. . . it’s a good name to remember. 


LINEA 





oe" s _ = 
‘ oe Wri 
» LOGANSPORT MACHINE CO.. INC LOGANSPORT ag rene pond PAC K ‘ he G & Me U R B f R Cc 0. 
ing _——¢- a 8 STATE ROAD & LEVICK STREET 

. . . . w 
__ CHUCKS CYLINDERS -WALVES “PRESSES -suaE FLow eooLanT furs | gan line in whic | TACONY. PHILADELPHIA 35, PENNA. 
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VINCO CORPORATION, 8867 SCHAEFER HIGHWAY DETROIT 27, MICHIGAN; SALES OFFICES, NEW YORK, CHICAGO, CLEVELAND 


Semi-Automatic Hydraulic Spline and Gear Grinder « Optical Master Inspection Dividing Head « Involute Checker « Angle Tangent to Radius Dresser 


* Inflex Plates ¢ Precision Vises « Sine Bars « Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gages « Thread 
Plugs, Rings and Setting Plug Gages « spur and Helical Master Gears « Munition Gages « Propeller Hub Gages « Built-up and Special Gages « Gear 


mg Fixtures ¢ Spline and Index Fixtures « Hydraulic Power, Control, Utilization and Distribution Units « Engineering, Design and Development 
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BENDIX 


HYDRAULIC SURGE CHAMBER 
AND ACCUMULATOR 


The exclusive design and construction of the Bendix 
Hydraulic Surge Chamber and Accumulator has dem- 
onstrated its safety, reliability and simplicity in over 
51,000 installations. 


Bendix engineers have utilized the utmost in the in- 
herent stress efficiency of a spherical shell. The shell is 
continuous past the equator. This means that stress is 
not carried in an offset location, bending moments are 
avoided and flanges are entirely eliminated. There is no 
known record of a shell bursting in service, even under 
working pressures up to 3000 p.s.i. 


The unit may be used either as a surge chamber te 
absorb excessive shocks thrown on the hydraulic sys- 
tem, or as an accumulator to provide high instantaneous 
rates of discharge. 


Write Dept. 7, Pacific Division of Bendix today for 

complete data, indicating the conditions under which 
you are interested in using 
this unit. 


NORTH HOLLYWOOD, CALIFORNIA 


Fluid and air are separated by a flexible bladder of unconven- 
tional design which can be easily serviced by removal of the 
air cap. Hydraulic oil is Gamat through the oil port, com- 
pressing the air in the bladder and relieving dangerous shocks 
on the system. Used as an accumulator, this oil is released 
under pressure for system use 
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T Automatic 
feature 


ALWAYS EFFICIEN 
ake-up for wear 18 4 
jnherent in rotary design. 

‘TT a 7 

AVAILABLE. Low in cost, goo 


PLiv yn esse iti 1 industrial 
d livery ¢ ssentia 
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applications. 








VARIABLE SPEED easily controlled 


by varying air pressure. 

















NO SPARKS, therefore explosion- 
proof. Meets all safety require- 


: loading 
ments. CAN'T BURN ouT by over loa 
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I | | | | | | suddenly it 1s stopped. 


























@ Investigate for yourself why so many manufacturers are 
using Gast Rotary Air Motors in explosion-proof applica- 
tions and others where compressed air is available—both in 
their own plants and as part of machines they manufacture. 
You will find that Gast Air Motors have many special ad- 
vantages, including those inherent in Rotary design. A few 
are shown here. For the complete “inside story” send for the 
new descriptive folder “Industry’s Trend to Air for Power’. 
If you are designing or building machines or devices where 
air motors are being considered, why not order 

A SAMPLE MOTOR FOR TEST 
or let us have one of our engineers call on you for the 
purpose of helping you determine how Gast Rotary Ait 
Motors may be used to improve performance. Write, phone 
or wire. 


GAST MFG. CORP., 139 Hinkley St., Benton Harbor, Mich. 


GAST AIR 


MOTORS *® COMPRESSORS 
VACUUM PUMPS 
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CARTRIDGE UNIT 
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Permanently Sealed ...Self-Aligning 
Pre-Lubricated ..- Quiet Operation FLANGE CARTRIDGE UNIT 








Design Engineers, whether designing new or re-designing old products, will find that the combina- 


s are 

tn, tion ‘of exclusive SealMaster features, offer a distinct advancement in bearing performance. Important 

th in features found in all SealMaster units include: 

ture : , ; , ’ 
Permanently Sealed—A patented sealing prin- in keeps outer race from rotating in housing and 

il ad- : . : & 8 

Som ciple keeps out dirt and retains lubricant. allows re-lubrication of the bearing. 

yr the se —— , : . : . P . “— . 

seal Self-Aligning—Shaft mis-alignment in any direc- Quiet in Operation—SealMaster design and 

eatin tion cannot distort the seal. construction produce a bearing unusually quiet 


' ’ f ; in Operation. 
Pre-Lubricated —SealMasters are shipped with 


. . - ° . . > 2¢ a x y : a ¢ y ba { 7 : > o 
lubricant sealed in—ready for immediate service. Request . oP of catalog No 840 for dimen 
» see . sions, load ratings and engineering data on the 










y Ait No Outer Race Rotation—A patented locking complete SealMaster line. 
hone 
Mich. BEARING DIVISION 





STEPHENS-ADAMSON 
Factory Cigale racist Dealers 
tu 7b Principal Cities 
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Is this the product you couldn’t get? 
r. 5 Rs eae BE ? Tar aE 


ee: Oy os ¥ A E 
vt . 
eae a 


i : sy éigh & 
aie ede ok Reeve % Pikes Rosales 2 iy 


If you’re finding it hard to keep supplied with turnings, screws, pins and other Screw Machine Products for war 
production, tell us about it. If we can possibly help you, we certainly will. If not, we'll tell you so promptly. 


Our engineers will also be glad to help you to plan the right Screw Machine Products and Springs into your 
postwar designs. 


Peele SPRINGS & SCREW MACHINE PRODUCTS 








TAKE THE Guess out of OILING 


TRICO Visible Automatic OILERS 


@ Stop guesswork of hand-oiling 
@ End bearing failures 
e Step up production SILI 
@ Modernize your equipment 
@ Increased customer satisfaction 





The most certain way to give your customers 
complete freedom from bearing maintenance 
“\troubles and safeguard costly investments. 
» | There's a style for every application. 








This motor is modernized 
with OPTO-MATIC 
constant level OILERS. 
Visible oil supply —— no 
guesswork. 





Write for Catalog 
TRICO FUSE MFG. CO., MILWAUKEE 12, WIS ma 


In Canada ~~ THE COMMERCIAL SHEARING he 
IC = AND STAMPING COMPANY. 
a = OILERS 


INSTALL ENE YOUNGSTOWN + 1- OHIO - U.S.A 
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ubber Engineered by GENERAL 


‘ One entire General plant, at Wabash, Ind., and its cations for highest efficiency. Broad experience 
| Engineering Department specialize on mechanical and ample facilities qualify General as a dependable 
rubber goods, some of which are shown here. If | source for your needs in precision-engineered 
your products use rubber parts, General engineers rubber goods. The General Tire & Rubber Co., 
can help you specify the rubber and design appli- Mechanical Goods Division, Wabash, Indiana. 


far 


ly. : P : : : 
wn SILENTBLOC Vibration Mountings give MOULDED RUBBER parts of any size, PLATE MOUNTS of any metal and 


engineered accuracy in control of vibration shape and type of rubber, to meet your rubber, for vibration isolation in aircraft, 
and shock load in motors and equipment. __specificat-ons for accuracy and performance. _radio, electrical equipment, instrumenits. 


iA 


SILENTBLOC BEARINGS for oscillating EXTRUDED RUBBER in any solid or hol- OIL SEALS for lubricant and hydraulic 


equipment—need no lubrication, work silent- | low shape, made accurately to your specifi- applications, engineered to meet your needs 
lh, 


ly, long lasting, unharmed by dust or liquid. cations from any type of rubber. in efficiency and long service. 


N71) 








SHOWN HERE are exploded ang 
assembled views of ROTOL gearbo» 
drive. On many parts, tolerance wat 
held to ten-thousandths. 


ROTOL gearbox drive for Rolls-Royce aircraft engine, 

engineered by General. Rubber coupling cushions start- 
R 4 Peg / 7 us ing torque and absorbs torsional vibrations due to 
UBBER-bonded-to-metal parts of all kinds, engine impulses, minimizing metal shaft fatigue. A notable 
made to specification. In ROTOL drive, example of General’s skill in precision engineering. 
shown at right, rubber is bonded to metal. 








“MECHANICAL GOODS DIVISION « WABASH, INDIANA 


THE GENERAL TIRE & RUBBER CO. 


Makers of America’s Top Quality Tire 
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A LL3SOM 
Uh Mtl 
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MANY A MACHINE BUILDER has learned un- 
der wartime pressure the amount of machining 
that Laminum shims save ... and new peacetime 
products will benefit! (1) Quicker fitting of bear- 
ings, gear mesh, etc. (2) Certainty of uniform ac- 
curacy because of the precision gauge of the lami- 
nations. Want performance data? 

Laminum shimsare cut toyour specifications. Formaintenance work, 
however, shim materials are sold through industrial distributors. 
Laminated Shim Company, Incorporated 
63 Union Street 7 Glenbrook, Conn. 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 


AlL 


Special heads, 
and finishes 
ings 
alloy 
set P 
sive’s | $P5C09 
output: _— 


1) - 
adapted 
— are 


Vv 








Save money and time with 


RUTHMAN =~ 


GUSHER 


COOLANT PUMPS 


by increasing the productivity of your 
equipment. Gusher Coolant Pumps have 
proved dependable under gruelling com 
ditions—have been tested through 
years of operation in many plants. 
Insure yourself the latest in coolan! 
pumps by specifying Gusher Coolant! 
Pumps. 
A complete line of immersed, pip 
connected, flanged-mounted. plait 
drive and tank-unit types. Write {or 
Model 
11020-A ba Catalogue. 
Internal Discharge Type 


THE RUTHMAN MACHINERY CO. 


1813 READING ROAD CINCINNATI 2, OHIO 


The ““GUSHER’’—A Modern Pump for Modern Machine Tools 
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WALDES 


TRUARC 


RETAINING RING 


U. S&S. PATENT RE. 186,144 


Waldes Truare expands or contracts without 
distortion and without permanent set, fitting tight 
all around the groove. It offers important advantages 
over shoulders, nuts, collars, etc., for all thrust-load 
fixings in shaft and housing applications. It saves 
space, weight, assembly time and machining costs. 


Waldes Truarc presents a significant 
advance in retaining rings, well worth 

your thorough investigation. We will 
gladly furnish samples and full 

data for tests, upon request. 

Internal type National Aircraft Standard 50. 
External type National Aircraft Standard 51. 


*, Sipe 


g¢ WALDES KOH-I-NOOR, INC. 


Long Island City 1, N. Y. ¢ Canadian Representatives: Prenco Progress 
& Engineering Corp., Ltd., 72-74 Stafford St., Toronto 





Red meat — beef — and other perishable 
food$ for our red-blooded, hard 

fighting Yanks are rushed to them 

in refrigerated trucks from supply depots. 
Refrigeration units are powered by 
performance-proved air-cooled gasoline 
éngines — one more of many war uses 
for dependable, instant-starting 


Briggs & Stratton engines. 


ME 


CO 
SS _ 


The performance records established by more than two million 
Briggs & Stratton engines are conclusive proof of their per- 
fection in design, fine engineering, and precision manufacture. 
Current models, and those to come, are backed by 
the “know how” gained through 25 years of con- We 
tinuous production of Air-Cooled Gasoline Engines. 
Briggs & Stratton Corp., Milwaukee 1, Wis.,U.S.A. 
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You get spindle lubrication 
off your mind 
when you use 


POPE | 


PRECISION SPINDLES 


with lubrication 


SEALED-IN 


POPE: Spindles require no attention for lubrication or adjust 
ment. They have no oil cups, wicks or grease fittings for you to 
look after—the lubricant is sealed- 

in—good for the life of the bear- 

ings. Dirt and dust can’t get in, 

lubricant can’t get out. 


Sealed-in lubrication is but one 
of the features that make it pay to 
standardize on POPE Spindles. this POPF Motorized 


he Pe: % Surface Grinder Spin- 
Simply send us a description with die is an excellent example of the 


. - advantages of sealed-in constru 
sketch or outlined drawing. Then tion. The motor as well as the 

, r spindle itself is completely sealed 
l8ave it to us to provide a POPE in. No chance for dust ana de 


, . to cause damage to vcither motor 
Spindle designed for your work. or bearings ali 


| » POPE MACHINERY CORPORATION 
a HAVERHILL, MASSACHUSETTS 


BUILDERS OF PRECISION SPINDLES 





“TOPS’ ANYWHERE! 
BASTIAN’S 


INDUSTRIAL PARTS! 


APPLICABLE TO ALL TYPES OF PRODUCTS 


Whether a stove, refrigerator, an aircraft 
computor dial, radio or parking meter— 
Bastian’s INDUSTRIAL PARTS in plastic 
or metal have what it takes to fill the bill. 


Plastic parts 
can be printed 
in any number 
of colors— 
metal, in any 
desired finish. 


Just clip the coupon 
below, fill in and mail 
to us, we'll send free 
booklet, prices and 
samples by return 
mail. 








BASTIAN 
BROS. CO. 


Serving the trade since 1895 


Rochester, N. Y. 
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on a mile-a-minute errand 


Getting 5000 peripheral feet a minute with a 4-inch grinding wheel 
poses no serious speed preblems. But, to do that with a half-inch 
grinding wheel, speed must be stepped up to 40,000 r.p.m. And the 
maintenance of that speed hour after hour is a job for ball bearings. 


More than that, it’s a job for which Fafnir Super-Precision Bearings 
were specifically made. In the Fafnir Super-Precision Department, 
the “factory-within-a-factory,”” balls for these bearings are matched 
to unbelievable limits. And pairs of these bearings are matched so 
carefully that variations between assembled bearings are reduced 
to millionths of an inch. Properly mounted, these bearings eliminate 
harmful deflection, maintain inherent rigidity and give truly accurate 
production required today in so many industries. 


The same Fafnir engineering skill and experience which made 
possible our own Super-Precision Department are avail- 
able to help you lick your bearing problems. The Fafnir by 


| 
Bearing Company, New Britain, Connecticut. oe | 


FA b ¥ / BALL BEARINGS 
Most Complete Line in America 
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MM200WIX SERIES 
Extreme precision, preloaded 


duplex pairs, for speeds of 
40,000 r.p.m. and more. 





FOR 
BETTER 
PERFORMANCE 


In planning air operated units, remember that 
such equipment often performs better at con- 
siderably less than full line pressure. Or, dif- 
ferent operations on the same air operated unit 
will require an adjustment in working pressure 
for best performance. Hannifin Pressure Regu- 
lating Valves provide the accurate, dependable 
control needed for easier and safer handling. 
The exclusive piston-type design gives 
sensitive, accurate control of air pressures, 
adjustable over the entire working range to pro- 
vide any reduced pressure desired. Piston-type 
design, with long valve stem travel, gives large 
volumetric capacity, meeting varying operating 
needs with minimum restriction to flow. The 
simple, dependable construction throughout 
means long life without maintenance. 

Built in three standard sizes, 34, Ym, and 3%, 
inch, for use on initial air pressures up to 150 
lbs. Write for Bulletin 56. Hannifin Manufac- 
turing Company, 621-631 South Kolmar Ave- 
nue, Chicago 24, Illinois. 








what it takes to combine 
@ maximum of capacity, pressure and reliability with a mini- 
mum of space, weight and power consumption, That’s why 


so many thousands of IMOs are used. j§2i—-G 


r 4 | PUMP DIVISION OF THE 


1M OF DE LAVAL STEAM TURBINE CO. 


~~ 
Pram TRENTON 2, NEW JERSEY 


for 
Present 

or 
Post-war 


Plans 


EQUITABLE BEARING co. ime 
opt. 
WALDEN, NEW YORK 


PRESSURE REGULATING VALVES 
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BRONZE BEARINGS x BUSHINGS x PRECISION BRONZE BARS 
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Beat 
Competition by 


BEATING gic 
RUST | 


fastem"™ 


Plan your product to be a winner .... in the 
face of keen future competition .... by using 
Harper Everlasting Fastenings—the fastenings 
that (1) resist rust and corrosion, (2) stand up in 
the presence of many acids, alkalies and other 
tough conditions, (3) add years of service life 
AT LOW COST, (4) can be removed with ordi- 
nary tools and used again and again. Every 
Harper fastening is made of either brass, cop- 
per, naval bronze, silicon bronze, Monel or 
stainless steel (nothing in common steel). 


4360 ITEMS IN STOCK 


Harper is known as “Headquarters for Non- 
Ferrous and Stainless Fastenings” ... . carries 
large and complete stocks of 4360 different 
items and is continually adding others . 
maintains large stocks of metals in bars, rods, 
wire, sheet and other basic forms from which 
special fastenings can be quickly made. Write 
for 1945 Catalog. 


THE H. M. HARPER COMPANY 
2610 Fletcher Street, Chicago 18, Illinois 


BRANCH OFFICES: New York City « Philadelphia 
Los Angeles * Milwaukee « Cincinnati « Houston 


Representatives in Principal Cities 


\ 


S¥VeEeR CAD tes fast ae 


BRASS* BRONZES * COPPER 
MONEL +e STAINLESS 








Brown & Sharpe Pumps are precision built in a factory 
famed for its skill in making precision machines and 
tools. Such precision manufacture contributes in no 
small measure to their outstanding performance and 
reliability. Catalog showing Geared, Vane, Cen- 
trifugal and Motor Driven Pumps sent on request. 
Brown & Sharpe Mfg. Co., Providence |, R. I., U. S.A. 


a - Ce ee ee 
pet Ps 


BROWN & SHARPE 


PUMPS 





ADECO 


| Ley & 4 8 te 8 3-0 


Keeps Diesel Engines 
Running Efficiently 


NJECTORS 
iC DEVICES 
0,000 p.s.i. 


TESTS FUEL | 
AND HYDRAUL 
At Pressures UP To 1 


To keep diesel engines operating at peak efficiency, this 
portable, precision-built Adeco Nozzle Tester is indi 
pensable. 


Light in weight yet built for heavy-duty service, it enables 
any mechanic to make quick, accurate tests on injector 
opening pressure, spray pattern, etc., and detect stuck 
needle valves and leakage around valve seats. Tests both 
large and small injectors, on bench or engine, at pressures 
up to 10,000 p.s.i. Prevents costly delays and possible 
damage to engine. 


Ideal for testing hy: 
AIRCRAFT & DIESEL draulic devices. 
EQUIPMENT CORP. 
4411 NO. RAVENSWOOD AVE. 
CHICAGO 49, ILLINOIS 
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Write for bulletin 
on this practical, 
low-cost unit. 
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Man’s Genius for making things is limited 
only by the physical properties 





of the substances used to make them. 





RO STR MOL PEE core. 
% me = PoAe ohh 








UN bt “W 
ENGINEER ... here’s a very special fulcrum seal 


It was custom built for use in a tractor—to seal the shock or vibration is demanded in packings, washers, 
opening through which the gear shift lever passes into gaskets, couplings or valve discs . . . Chicago Rawhide 
the transmission case. Its job is to give positive pro- research can develop the properties you require, and 





tection so that no foreign material can invade the careful production control can assure the most exact 
transmission. As with all Sirvis products, everything processing. For precision performance in protective 
about it is special: it was specially designed from an coverings and seals, specify Sirvis mechanical leather. 











ncy, this ' : j ‘ 
is indis J gineer’s specifications; special soft, flexible, high ten- 


ile leather was carefully chosen, tanned and treated 


& & 
‘ bar = in accordance with a Sirvis formula developed by TA 
ae Chicago Rawhide engineers; its manufacture was sub- 
ests both ject to rigid laboratory control; and the finished prod- 
~— uct is the result of 66 years’ experience in processing 


zine. leather to protect and seal vital machine parts. This MECHANICAL LEATHER 
sting hy @# Sal delivers uniform and constant protection under —— 
” toughest service conditions. 


wulletin If mechanical protection is your problem, why not CHICAGO RAWHIDE MANUFACTURING CO. 


actical, 7 A Ba 
it. ctaw upon Chicago Rawhide’s unparalleled reservoir 1305 Elston Avenue Chicago 22, Illinois 


of specialized engineering experience? If unusual pre- [Mew Werk + Philadelphia - Detroit - Los Angeles - Cleveland > Boston 


ag 
us pa ; : + San Francisco + Cincinnati + Portland + Syracuse * Peoria 
‘Sion, resilience, long service or resistance to pressure, emaeborgh - 5 . 
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A NEW Wet-Belt 
SURFACER in 


for Job Shop, Production Line, _ ae 2%, IN DEEP 


2) IN WIDE 
Toolrooms... WEIGHT: 


1) POUNDS 


Spray nozzle ATOMIZES 

coolant — Excess coolant { Grind flat on the 
washes waste down returning fee platen! 

belt to clean-out drawer. Pre- 

vents loading of abrasive. 


Most operations 
performed  free- 
hand! 

15° tilt of head 
—Gives free use 
of contact roll 

n contact 
and full use of iiten on resil- 
coolant on belt. ient contact roll! 





Coolant supply 
easily regulated 
by convenient 
valve. 


Chip or clean-out 
drawer—traps all 
Grindings and 
waste, 


ELIZABETH AGA NeW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 


Recirculatingtank 
forms base of ma- 
chine. Coolant 
system is self- 
contained, _ self- 
cleaning, and 
self - circulating! 





| : THE POWER OF A 
Model . ee «=COOD NAME PLATE 


An all-purpose grinding and surfacing machine! 


Smartly styled, expertly made name 
Runs cooler! Finishes better without warping, heating, i and data plates by Robbins bring 


distorting, and cracking. positive identification, enhanced ap- 


pearance and an extra advertising 
plus to any product. ‘Manufacturers 
of heavy equipment and luxury utili- 
ties alike know the multiple advan- 


Cuts faster! Cool operation doesn’t load belt—machine 
runs at maximum efficiency. 


Dust-free! Employee’s health and vital equipment re- 
lieved of dangerous, dust-laden air. 


Versatile! Machines flats, bevels, generates radii, stands tages obtained from using Robbins 
alongside other machine tools for clean-up, burring, ‘Quality Name Plates . . . metal, 
or performing grinding operations while other machine eee * lasti tal with | 
completes a cycle. Deri i pity Plastic or metal with enamel. 





Saves time! Besides cutting faster—most operations are wig. Write for free estimates and design 
performed free-hand, saving loading and unloading | § co ; suggestions for: 


Decorative Panels 
time for jigs and fixtures. 


and Trims . . . Name ‘plates . . - 
Data plates. 


4 topy= q | Whe Robhine Company 
Write for detailed information! There's ‘ 


. : ts oe ATTLEBORO, MASSACHUSETTS 
a place for this money-saver in every de- ee “ ; 
Manufacturers of Emblems and Plaques 
partment—from Maintenance to : Se for over Fifty Years 
Production 


PORTER-CABLE 


MACHINE CO. = a = 
— i A TEAM le on 
2110-4 N. Saline St., Syracuse 8, N. Y. =— ANAM AZO 





To learn how a name 
plate can help your 
product, send for your 
copy of "Name Plates 
by Robbins”. 





See ge engeeee 





eS 


SOS So: 
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PLASTIC PARTS CAN 
BE ASSEMBLED AT 
(1) LOWER COST AND. 


YET HAVE (2) TIGHTER 
FASTENINGS WHEN 


ASSEMBLED 


— mit Two Shakeproof Type 25 Thread- 

a. —— Cutting Screws are used here 

: - to attach the brass terminal to 

“e the molded plastic cord plug. 


TYPE 25 
TE THREAD-CUTTING SCREWS 


name 
bring The unique cutting action of this screw, specially designed 
d ap- 
tising : 
turers or strains that are likely to cause fractures in molded plastic 
utili. 
\dvan- 
ybbins ind separate tapping operations with the resulting important 
metal, 


for plastic applications, assures freedom from dangerous stresses 
parts. Thus, its use permits elimination of both threaded inserts 


savings. Also, because these screws remain in the threads they have 


Jesign | gut themselves, a perfect mating fit is assured which results 


Panels in absolutely tight connections that are able to stand up longer 





under hard usage. Try this screw on your plastic fastening 
A convenient kit of samples in various 
sizes and head styles is offered free with- 
ovt obligation. Send for yours today! 


‘plications. It will quickly prove its practical advantages. 


\pe= 
SHAKEPROOF inc. 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago and Elgin, Illinois * In C da: C da Illinois Tools, Ltd., Toronto, Ontario 


Los Angeles Office Detroit Office 
5670 Wilshire Bivd., Los Angeles 36, Calif. 2895 E. Grand Bivd., Detroit 2, Mich. 
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Burklyn Locking Type Hinge installed on 
ammunition box on B-25 Mitchell Bomber. 











AIRCRAFT 


Ammunition chutes— 


Hatch covers—Internal 


inspection plates—Emer- 
gency bulkheads—Electri- 
cal fixture doors—Map 
and chart tables. 


AIRLINES 


Seats in cargo planes— 
Hinged schedule boards— 
Access doors—Assignment 
boards—Cargo webbing 
partitions. 


MAINTENANCE 


Removable shelving— 
Work bench attachments 
Test stand covers—Stock 
bin fixtures—Emergency 
repairs—Safety devices— 
Machine guard accessories 


MACHINERY 


Hoods and inspection 
panels—Housings or 
shelves on electrical 
equipment—Protective 
shields, etc. 


For complete data and specifications, write 


Mpuny 


3429 Glendale Bivd., Los Angeles 26, Calif. 


structions 


The New Brush Holder 
with th 4 Features 


. Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 


2. Stop screw prevents displacement of brush under 
shock. 


3. Undercut Trigger for spring adjustment maintains 
position under shock and vibration. 


4, Cotter pin and slip stud allow rapid easy spring re- 
placements. 


Send for folder with descriptive engineering data. 


We manufacture special brush holders for specific re- 
quirements; your inquiries are solicited. 


Pusurx Merar Pronucrs, Inc. 


100 SIXTH AVENUE, NEW YORK 13, N. Y 














AALAL TEED 


STEPS UP PRODUCTION 


Are your machines set too slow a speed to meet today’s pro 
duction demands? Investigate the Speedmaster, the mode of 
| Variable Speed Control that provides a versatile range o 


speeds, 6 to 1 ratio. 


/A turn of the hand wheel changes speeds instantly withoul 
| work stoppage. Free floating pulley aligns belts automatically 


| and insures long belt life, 3 sizes, 9 different types. 


| 


| Consult our Engineering Dept. today about adapting Speed 
| masters to your machines. Ask for interesting new Speedmaster 
| circular. 





| The DoALL COMPANY 


227 N. LAUREL AVE., 
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THE CASE OF THE 
Meter Case Cover 


OR 


now DAHLSTROM souven 


ANOTHER “TOUGH ONE” 


@ Practically every. industry has contributed its own 








special “know-how” toward the common Victory. 




























































ud . ‘ . ‘ " 
. DAHLSTROM is proud of its many war contributions 
ee resulting in better products, greater efficiency and 
reduced costs. For postwar, Dahlstrom offers the 
ins ™ - - = “ 7 ss 
assistance of its design and engineering staffs in im- 
re- mediate planning with other manufacturers toward a 
more speedy conversion to Peace. Write today. Metal 
it Specialties Division, Dahlstrom Metallic Door Com- 
| pany, Jamestown, N. Y. 
NC, 
) COVER FOR RECORDING METER CASE 
This cover was originally made of die cast 
aluminum. Dahlstrom redesigned it as a 
lay’s “ stamping, using steel when aluminum was 
ode 0. — ° ry 
oil af a critical material. The present cover has 
greater strength, will not break when 
. wthee dropped and uses a cheaper material. The 
>matically design also provides for concealed hinges. 
Sketch shows underside channel with con- 
g Speed: tinuous rubber gasket cover which gives 
eedmasier E - a 
dustproof protection for instruments. Open- 
™ ; f; —_ 1 Stile Material is 16 gauge steel. Size 17 7/16” x 
ings are lor glass panels and 10CK. 15 1/8" x 7/8” deep. Finished originally in 
black enamel, now bonderized and with one 
coat of baked red primer. 
Designing, Engineering and Fabricating of Special Cabinets . . Racks 
Mouldings . . Control Desks and Panels .. Radio Chassis .. Stampings 
NES, ILL Enclosures . . Pressed Shapes .. Product Cases . . Special Parts 
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meHILLIARD SL 


BLIND OR DIFFICULT R 





Wide variety in size, weight, operation and pulling head position 
—these have all been designed into the standard line of Cherry 
Rivet Guns so that you may have just the right gun to handle your 
particular Cherry Blind Rivet applications easily 
and quickly, no matter how unusual or difficult 


is the location. 


G-15RB GUN—operates on 
from 75 to 125 pounds air 
pressure—1034 inches long— 
weighs approximately four 
pounds—balanced from the 
grip for easy one-hand use 
—especially good for long 
production runs. 


CENTR 


G-10 GUN—hand-operated 
on the ratchet principle—_ , 
201/72 inches long — weighs / 

approximately 2!'/2 pounds T “ 7 H | L L | A 7 D 

—actuated by bringing the * 

handles together in a se- 

ries of short strokes—in- 

stalls any standard Cherry 101 WEST 4TH ST. ELMIRA, m. Y. 
Rivet—excellent for produc- 
tion or repair work where 
air power is not available. 





G-25 GUN—hand-operated 
on the leverage principle— 
92 inches long—weighs 
nine ounces—operated with 
one hand by squeezing the 
handles together once—in- 
stalls all Ve" aluminum Many Manufacturers are design- 
hollow Cherry Rivets ex- ing new products that contain 
cept the pull-through rivet. many special fabricated parts, 

cabinets, covers, chutes, bins, 

tanks, housings, etc., made from 
G-35 GUN—hand-operated } Alloy or Plain Steel. These 
ee: a principle— Manufacturers will find Little- 
23 ee ee ford Fabricating Specialists 
one hand by squeezing the r ready to handle any problem 
handles together repeat- pertaining to such fabricating. 
edly—installs any standard Send blueprints or specifications 


Cherry Rivet — andy for for an estimate of cost. 
cramped or tight spots. 








G-20 GUN—operated with 
any standard wrench—6!/2 
inches long — weighs 14 
ounces—specially designed 
to fit into workman's tool 
kit—installs any standard 
Cherry Rivet. 


New Manual aes tiles ail 


overall picture of Cherry Blind Rivets and 
Guns, their many types and uses. Sent free on 
request. Write to Dept. A-106, Cherry Rivet 
Co., 231 Winston St., Los Angeles 13, Calif. 


CHERRY RIVETS, THEIR MANUFACTURE @ APPLICATION ARE COVERED BY U.S. PATENTS ISSUED & 


7 a eae ~~ 








LITTLEFORD BROS., INC. 
LOS ANGELES, Tks staid aaa 6 al 506 E. Pearl St. Cincinnati 2, Obie 


oe sate es 














—————_:, 
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MAXITORQ 
Pieclog Dise CLUTCHES 


Wuy MAXITORQ USERS NEVER HAVE 


“CLUTCH TROUBLE” 


SO SIMPLE—nothing to go wrong. 

NO “TINY” PARTS to break or lose. 
Positively 

NO DRAG OR ABRASION IN NEUTRAL. 


Quickly — Properly — adjusted by hand 
without tools. 


That's a real clutch specification for your 
present or postwar applications ...da 
clutch built the way you would build it 
if you wanted to make SURE it would 
be fool-proof. Remember, Carlyle Johnson 
knows clutches as few manufacturers do. 


We have been building nothing else for 
the past 40 years. The old Johnson Fric- 
tion Clutch is still a world wide favorite. 
The new MAXITORQ is the clutch you 
have been looking for. 


SINGLE CLUTCH TYPE. WET OR DRY 


“MOST CLUTCH in LEAST SPACE” 


say Machine Tool Builders 


. and they are not the only ones who 
appreciate the amazing compactness of 
the MAXITORQ CLUTCH. No machine 
designer is wasting space these days. No 


machine user need tolerate bulky, com- 
plicated old-time clutch, brake or revers- 
ing hook-ups when these functions are 
so well handled by the COMPACT, SIM- 


PLE, TROUBLE - ELIMINATING MAKXI- 
TORQ DISC CLUTCH. Just look at the 
list of real “User Benefits” . .. realize 
that MAXITORQS cost no more and often 
less than less satisfactory units. Then 
put in a call or write to our engineering 
department for help on your problems. 
Modestly we say ... we know as much 
or more about clutches as anyone else 
in the field. 


TYPES .. . CAPACITIES 


Maxitorq clutches are made in single 
(left) and double (above) types, wet or 
dry. Pulley and Cut-off Coupling types 
also made. Capacities from “% to 5 H.P. 
at 100 R.P.M. 


) az: Send for Catalog No. PE4 


cn a 
THE CARLYLE JOHNSON MACHINE COMPANY: MANCHESTER CONNECTICUT 
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MOLDINGS OF MERIT BY 
WATERBURY COMPANIES, INC. 


COMPRESSION 
TRANSFER 
INJECTION 


_— RBURY | § 


Companies, 
Inc. have the Facilities 
for Designing and 
Manufacturing Pro- 
ducts, Parts, and As- 
semblies to Custom- 
er’s Specifications in 
Plastics and Metals, 


or in combinations 


of both. 


XCELLENCE in mold making is Waterbury’s 
forte. Their complete facilities are un- 
equaled for intricate mold work, for Waterbury 
has the equipment and ability to build special 
machinery when required for unusual opera- 
tions. When fine handwork is called for Water- 
bury has the craftsmen. Waterbury Companies’ 
Engineers and Designers 

welcome your inquiries. 


Pan 
Ft PAS, 

Inc \7 “ Sy) 

5 [) zy 

z Vv 

7 

Vv 

ws & 


BUY MORE WAR BONDS 
HASTEN VICTORY 


WATERBURY COMPANIES, INC. 


Formerly Weterbury Butten Ce., Est. 1812 
DEPT. L, WATERBURY, CONNECTICUT 





HOSE CLAMPS 
For All Applications 


The dependability of Wittek Hose Clamps, 
long accepted by the automotive and avis 
tion industries, is now being proven by actyel 
service with the armed forces of the United 
Nations as standard equipment for aircraft, 
tanks, jeeps, trucks, ships and other combet 
vehicles. Wittek Hose Clamps are made fa 
many different sizes and types for all appl 
cations. Write for new descriptive catalog. 
Wittek Manufacturing Co., 4305-15 West 
24th Place, Chicago 23, Illinois 


4 Y a 4/4 a 
wi Dependable Hose Connections 


ED PRECISION-BuiLT 
®ee Specify Tu 
THILL 


FOR 
GENERAL - PuRPOsr 
SERVICE 

- + it’s MODEL C 








Throughout industry, the Tuthill 

Model C general purpose pump is recognized 

for its low first cost, negligible maintenance and long 
economical service. Simple in design, compact and built for 
rugged service, this internal gear rotary pump 

handles non-corrosive liquids. Operates efficiently in either 
direction of rotation. Capacities from 1 to 200 g.p.m. 

at pressures up to 100 p.s.i. Direct drive, belt drive, V-belt 
units and stripped models available. Write for 

Model C bulletin. : 


9 Army 


vin P 
are ser Marine 


nt 
e Air Force e@ Merche 
Novy and Industry 


Tuthill Pumps 





TUTHILL PUMP COMPANY 


939 EAST 95TH STREET @ CHICAGO 19, ILLINOIS 
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HOT OR HIGH...WAX OR OIL... 


Here’s Smooth, Economical Pumping 


} 


' 
v | 


¥ 








Clamps, 
id avies 
y actvel 
» United 
aircraft, 
combet 
made ia Yale & Towne TRI-ROTOR pumps liquid wax for Yale & Towne TRI-ROTOR Turbo-Supercharger 


Il apple 
catalog. 
15 Wet 





a New York candle manufacturer... at 170°F. Lubricating Oil Pump for stratosphere flights. 





Gives You Positive Handling of a 
Piston Pump with Power Economy 
of a Rotary Pump 


That’s why Yale & Towne’s Tri-Rotor Pump is the 


UILT fo. only low pressure pump that gives highest volumetric 
. ; efficiency on either thin or viscous liquid without 
MILL ay \ chewing, foaming, aerating or overheating product. 


Only 3 moving parts, 2 pumping members, so 
maintenance costs are low.” 

Sizes and models for delivering 5 to 200 G.P.M. 
PISTON Exclusive features (optional and interchangeable) : 
SE Variable Volume Control, Manual Flow Control, 
Integral Relief Valve or Solid Head. 

Yale Tri-Rotor Pumps can be shipped promptly 
on AA-5 priority or better. Orders calling for electric 
motor drives which require AA-2X rating or better 








may be slightly delayed. Send your order or write for 
= A ROTOR A PISTON SHUTTLE complete information today. 
Wire or air mail your requirements, (present or post-war) to Pump Division, 
P THE YALE & TOWNE MFG. CO., 211 Henry Street, Stamford, Conn., U. S. A. ! 
Mokers of the famous Yale Line of Locks, ort d faciliti ; : f | 
belt ines Welcte ond tnduiiial Siate AVAILABLE NOW— Increased facilities and the latest manufacturing methods permit our 
making prompt deliveries of pumping units on orders carrying properly executed priority | 
certifications. (There may be a short delay when electric motors are required). | 
C Alcohol Fish Oil Lacquer Shortening | 
eS The Caustics () Gasoline { Liquid Soap (Silicate of Soda 
> Yale & Towne Chocolate C) Glucose (~ Molasses C) Solvents | 
| TRI-ROTOR Coolants Grease (> Oils () Starch | 
PUMP DIVISION OF Pump is now (> Corn Syrup Ci Ink Paint CL) Varnish 
in use pumping Ci Edible Oils Ci Jam C Propane Viscose | 
A TAH IM —sucn products | 
1 Y as these (check NAME “uf 
Stamford, Conn., U. S. A. application ty 
101s ‘ 5 which interests COMPANY . [ 
you) CITY , STATE I 





oe ee 
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You can't beat U. 

(| \~ S. STEEL WIRE 
SPRING deliveries 

if you have high pri- 
ority rating. Nor can 

you beat the quality 
that comes from 
long experience — 
modern equipment 

— and capacity to 


— Res * Be ogy os 
COMPRESSION 


schedule. Direct your 


TORSION next order to U. S. 
FLATS Steel Wire Spring for 


d and d d- 
WIRE FORMS haa eats 
ability. 


“COIL SPRING” 





STANDARD ROUND EDGE DIE SPRINGS 


The U. S. Steel Wire Spring Co. 
7800 Finney Ave. Cleveland, Ohio 





KEEP TURNING 


AND EARNING 


@ Save Money, 
Floors, Equipment 
and Time by using 
DARNELL Casters 
and Wheels. 


| 
#4 ashe # eas. tee eS ss 
i | ‘ E d 4 E F For special flat metal or odd shaped parts as 


shown, we maintain a special department where 


such parts are built to your specifications. 


Pressed and sheared to exact dimensions, with 
DARNELL CORP. LTD | smooth edges. Odd shaped parts reproduced faith- 
LONG BEACH 4 CALIFORNIA fully from sample or sketch. 


60 WALKER ST NEW YORK I3 NY | Special equipment and 72 years of experience 
tisfaction. 
36 N CLINTON CHICAGO 6 ILL assure satisfaction 
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THIS NEW AJAX COUPLING CATALOG 
ast off the presses! 


Every man who designs, builds, sells, operates, or Standard, Mill Motor (taper bore), Shear Pin, Bolt- 
maintains direct-connected machinery is invited on, Brake Drum and Detachable Hub Couplings. 
to get a personal copy of this new catalog covering 
Ajax Flexible Couplings. 


Phone your nearest Ajax Flexible Coupling 
representative or write direct to 
It gives latest working data on all types including 


AJAX FLEXIBLE| ( DeouPLiNe CO. INC. 


WESTFIELD, N. Y. 
Incorporated 1920 Patents Make Jobs 
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2 PLANTS -- LINKED FOR SERVICE 


Forged securely together 
by identical standards of 
quality and production, 
both B-G-R Spring Plants 
act as one to give you un- 
limited service in springs 
of all kinds—in any quan- 
tity. When you buy springs 
—get the benefits of B-G-R 
research and engineering 
design—for long life and 
trouble-free performance. 














7 


“TOOLING FOR 
SPI ED AND 


* For fSurteen yuare «| making nel been our 
business—and always will be. Our engineering 
department is ready to discuss your present or 
future problems—our tool making shop—one of 
the best equipped in the world—will build any 
size tool weighing from ao few ounces to tons. 
Write for our brochure “Men. and Machines.” 


ENGINEERS aad “/ool Wakers 


Established 1931 
1973 E. 66th ST., CLEVELAND 3, OHIO e OFFICES IN PRINCIPAL CITIES 


240 


Medium size GEARS 


Precision-made gears in 
standard and special tooth 
forms, from any kind of 
material, made to your ex- 


act specifications. 


Gears for electrical devices, 
instruments, apparatus, and 
other mechanical move- 
ments. Precision grinding 
of worms and threads. 


1025 PARMELE STREET, TTTTLT ILLINOIS 
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SPERRY HYDRAULIC CONTROLS 


provide 7 nection ecwalion of 


Gremny HYDRAULIC CONTROLS are used by the Alumi- 
num Company of America’s Massena Plant on a 
250,000 Ib. Rod and Bar Stretching Machine, as shown above. 
A Transmitter mounted on the moving Ram Head remains 
constantly at the operator’s hand, allowing him instant con- 
trol of the stationary Receiver. The motion of the Receiver is 
transmitted through a gear and pinion to the rotary pilot 
valve which, in turn, controls the pump stroke of the Oilgear 
Machine. 


APPLICATION: Manual control of speed and direction of 
motion of Ram Head on Alcoa’s 250,000 Ib. 
Rod and Bar Stretching Machine. 


PROBLEM: 


Original installation of mechanical con- 
trols presented following difficulties: 


a. Control set-up limited operator’s vision. 
b. High-accuracy control unobtainable. 


c. Frequent and expensive maintenance due 
to complexity of mechanical controls. 


EASILY INSTALLED... 


OILGEAR MACHINES 


S COPPER TuBg 


SPERRY TRANSWIT TER 





DEPENDABLE ... 


SOLUTION: Alcoa changed to Sperry Hydraulic Con- 


trols with the following results: 


a. Hydraulic control sensitivity provides pre- 
cise control. 


b. Operator can watch machine more easily. 


c. Low maintenance and trouble free opera- 
tion of controls. 


The above case-history is typical of the advantages secured 
by many Machine Designers and Product Engineers when 
they use Sperry’s single-tube system to solve their remote- 
control problems. 


Sperry’s Hydraulic Controls minimize design problems by 
utilizing a single connected tube that can be bent around 
corners and pillars, and installed through walls and other 
obstacles, thus reducing installation and maintenance costs. 


ACCURATE 


Send for Bulletin 78 for additional details 


For Scientific 


HOBOKEN, NEW JERSEY 
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"SPERRY 


PRODUCTS 


INC 


ebchievement 


CHICAGO, ILLINOIS 





FIRST AID 
mol 


CONVEYING 
HOLDING 
-@ @ LIFTING—GUIDING 
PUSHING—GAUGING 


The CLAMPING, vise-like grip of vacuum or the pressure of WARNING 
air, in handling textiles, light metals or paper products does a 
marvelous job on a number of different machines. From open- 
ing collapsed cartons in a packaging line, to feeding sheet 
metal for stamping; for web-guiding, vacuum-packing, label- 
ling, printing and dozens of other machine operations: 


use a MOTOAIR VACUUM or PREssURE PUMP 
NEW JERSEY MACHINE a~ de 


ches Sen © Ganon Cinci - Off 
Telateler tem @liitace 
i7th Street & Willow Ave. . HOBOKEN, N. J. 1701 Carew Tower 





M Over a Quarter Century of @ 
CLUTCH Building EXPERIENCE 
Your Engineers Can Use Now < 


Because of the wide variety of experi- 
ence and clutch building facilities at 
their command, our engineers are solving 
the most difficult power transmission 
control problems. They can help you 
avoid LOST reconversion 

TIME on either standard or 

out - of - the’- ordinary clutch 
applications. Arrange now to 

benefit from their clutch rec- 
ommendations for your 

post-war designs. 

They'll be glad to plan 

with you. 


SPECIFY 


SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 
It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS 
Contains diagrams of unique applications. Furnishes capacity tables, dimensions and 
complete specifications. Every production engineer will find , 
help in this handy bulletin, when planning postwar products. 


Precision balls to meet your 
specific requirements...wear 
resistant... corrosive resis- 
tant... heat resistant ...con- 
sult our Engineering Depart- 
ment for recommendations. 


THE HARTFORD 
Byia3! BALL COMPANY 


HARTFORD, CONN. 


NEW YORK OFFICE © EXPORT OFFICE: NEW YORK CHICAGO OFFICE ra L_ LJ = | Si KH —. S 


MURRAY HILL 6-1923 PHONE: PENNSYLVAMIA 6-2078 HAYMARKET 6671 


* ROCKFORD CLUTCH (ss. 2227.42] DIVISION 22:sorse 


CORPORATION 


209 Catherine Street, Rockford, Illinois, U.S. A. 





STivd_ dgTdd +S 
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THIS 80 PAGE 


DRIVE DATA BOOK 


Shout Ceuter Drive 


araineering Committee 
nae Belting Associgt 
ew York 7,N.Y ox 
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» The many advantages of the Short Center 


Leather Belt Drive are known and accepted by 
machine designers. Yet the full details concerning 
application and selection have never before been 
fully available. The many factors that may influence 
the selection of the proper drive are discussed in 
this book. In it are pages of Belt Selection Tables 
Compgacuntt ail adit: mata ot dae deske 


using different pulley combinations on drives rang 
able. The pivoted motor base assures uniform ten 
sion in the leather belt regardless of load changes. 


ing from 1 to 150 hp. 
Over 50,000 copies of this Short Center Leather Belt 
Drive Data Book, sponsored by the Engineering 
Committee of the American Leather Belting Asso- 
9 ciation have already been mailed Free, on request 
to designers and engineers all over the world. Such 
a large natural demand is evidence that it will also 


|ISSION 
KE-OFFS 
serve you well. So, have this valuable Drive Data 
hort center drive applications can be placed up 


sions and 
B C J oh _ ‘ Ww ite S 
ook sent to pom FREE, at once Just ee oe out of the way as on this horizontal boring mill. 
Belt life is increased and power is saved. 


41 Park Row, NEW YORK 7, N.Y. 











AMERICAN LEATHER BELTING ASSOCIATION 
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WE'LL 
POWER 


Back your postwar products 

with power you know will 
assure their best performance. Use 
reliable Allis-Chalmers engines! A 
century of experience in the man- 
ufacture of industrial power equip. 
ment goes into them. 


Designed for hard tractor 
duty, ideal for continuous or inter- 
mittent operation, they are serv- 
ing faithfully in every field on 
toughest applications — rock crush- 

ers, shovels, pumps, screens, hoists, compressors, rollers 
and many others. Available with various accessories 
to fit your requirements. Parts and service obtainable 
at any Allis-Chalmers dealer throughout the nation. 


POWER UNITS — FIVE SIZES Get all the facts now on this power for your prod- 
Model B-15—4 Cylinders, 24 Max. B.H.P. at'1500 R.P.M. ucts. Write for full information. 
Model W-25—4 Cylinders, 31.5 Max. B.H.P. at 1300 R.P.M 
Model U-40—4 Cylinders, 45 Max. B.H.P. at 1200 R.P.M 


Model E-60—4 Cylinders, 74 Max. B.H.P. at 1050 R.P.M. 7 
Model 1L-90—6 Cylinders, 110 Max. B.H.P. at 1050 R.P.M. 
T 


RACTOR DIVISION © MILWAUKEE 1, U.S.A. 








Springs for WAR JOBS! 





Here Shown Disassembled 


STROM BALLS 
Sewe the peruned Forces 


Here, in the Bendix-Weiss Constant Velocity Universal Joint, 


Strom Balls do their part in making military vehicles, from Jeeps 





to 14-ton Armored Cars, the efficient fighting equipment thet 


IF YOU NEED SPRINGS or wire shapes or a they are. This is only one spot in our great war production 
combination of both, made from flat or round 
wire; pointed, welded or threaded . . . you ; ane ; , 
can aat i¢ at serves industry, enabling it to provide the finest bearing equip 








effort where the high degree of perfection of Strom Balls 


ment towards its great contribution to total victory. Strom 


Steel Ball Company, 1850 South 54th Avenue, Cicero 50, lll 
CUYAHOGA SPRING CO. 


Largest Independent and Exclusive Metal Ball Manufacturer 
a—— ViV,))\ ae 10270 @CREA ROAD | 
Y CLEVELAND, OHIO | TO BALLS ©) Serve Industry 
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_ External Ring 
Shaft Application 
f " * ™" 








than one way! 


@ Old-fashioned assemblies are held in 
place by the difficult and expensive oper- 
ation of permanently milled shoulders. 
The easy, economical modern way to do 
this job in counterbores is to through-bore 
and mill grooves for Reliance Snap Rings 
at the point of assembly location. Reliance 
Snap Rings hold assemblies against ex- 
pected thrust loads with a wide margin 
of safety. 


@On shaft applications Reliance Snap 
Rings save production time, vital material, 
and reduce costs. A milled groove with 
inserted Reliance Snap Ring provides a 
strong shoulder to carry specified loads 
and permits easy assembly and dis- 
assembly. 


@ Bearings are easily and quickly located 
and held by Reliance Snap Rings inserted 
in milled groovesin the outer or inner races. 


elt will pay production engineers and 

product designers well to investigate the 

potentialities of Reliance Snap Rings. 

Write now on your letterhead for the 

RELIANCE SNAP RING FOLDER No. 43. 
auto matically 


keep bolts, 


screws, nuts tight and under 
constant tension, compensat- 
ing for inevitable wear and 
developed looseness. Write 
for folder #142. 


Reliance Spring 
Lock Washers 





Nig Been, 
| imei 
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— EATON 
-y. Strom S EATON MANUFACTURING COMPANY 
.ro 50, Ill. 

ndustt MASSILLON, OHIO jp _¢ 
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Soles Offices: New York * Cleveland ¢* Detroit ° 








Eaton Spring- 
tites — the all- 
in-one units — 
cut production 
costs by in- 
creasing pro- 
duction effici- 
ency. Write for 
folder #101. 


Chicago * St. Louis * San Francisco * Montreal 








“Quality with 
economy’ in- 
cludes accuracy 
and intricacy. 


ADVANCE PRESSURE CASTINGS, INC. 


Engineers, Designers and Manufacturers of Die-Castings of “Quality with Economy.” 
38 NORTH 15th STREET BROOKLYN 22, NEW YORK 








BELT LACING 


for transmission 
and 
conveyor belts 
“JUST A HAMMER TO APPLY IT’’ 


ALLIGATOR 


Trade Mark Reg. U. S. Pat. Office 


STEEL as LACING 


_ World famed in general serv- steel, ‘‘Monel Metal’’ and non 
ice for strength and long life. A magnetic alloys Long lengths 
flexible steel-hinged joint, smooth supplied if needed. Bulletin A-60 
on both sides. 12 sizes. Made in gives complete details 


—— | FLEXco | F11>—— 


BELT FASTENERS AND RIP PLATES 


For conveyor and elevator belts 
of all thicknesses, makes a tight 
butt joint of great strength and 


YOU CAN 


IF 
THEY'RE 


SPLIT 
BALL BEARINGS 





SPLIT Bearings are made with 
divisible races—fit on crank- 
shafts, gear clusters, shaft 
flanges, accessory drives, con- 
necting rods, compressors and 
other applications where it is 
mechanically impossible to use 





magnetic and abrasion resisting 
alloys. 





durability. Compresses belt ends 
between toothed cupped plates. 
Templates and FLEXCO Clips 
speed application. 6 sizes. Made 
in steel, ‘Monel Metal’, non- 


By using Flexco HD Rip Plates, 
damaged conveyor belting can be 
returned to satisfactory service. 
The extra length gives a long 
grip on edges of rip or patch. 
Flexco Tools and Rip Plate Tool 

are used. For complete 





information ask for 
Bulletin F-100. 


Sold by supply houses 
everywhere 


FLEXIBLE STEEL 
LACING CO. 


4602 Lexington St. 
Chicago, Ill. 





solid race bearings. 
The division is made by a unique 
fracturing process —the ultimate 
in simplicity and accuracy. 
Ball or Roller — Radial or Thrust 
types. Easy to install or remove. 
SPLIT Bearings deliver same per- 
formance as a solid race bear- 
ing. Made to ABEC 1 tolerance. 
Send for Catalog— PE 3-45 


BALLBEARING 
Va mesjocdarterd Oy 


LEBANON e 


PRopDUCT 


Disstedde Race 


Seu tarteys 


"NEW HAMPSHIRE e U. S 
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c ICAN 
COUPLINGS 








ONLY 3 STURDY PARTS 


WO identical forged or cast jaw flanges con- 
nected by a square floating center member 


of high strength alloyed metals. Replaceable 
bearing strips. 


Specify American Flexible Couplings to fit light, 
medium or heavy power take-off requirements. 
Americans keep power units delivering maximum 
power to machines even under severe mechanical 
misalignment conditions. There is a type American 
Flexible coupling that fits your power transmission 
need. Write us for complete catalog. 


%y t Cah 
DT ke 
SO 


AMERICAN FLEXIBLE COUPLING CO.M 


DIVISION OF 


J. A. ZURN MFG. CO., ERIE, PENNA. 
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Open the way— 
to stepped-up production with 
high frequency induction heating 


Here is your answer to production problems in metal working— 
a technique of applying high frequency current to give rapid, 


localized, intensive heat . . . quickly, easily . . . and economically. 
Now all the material you need on theory, 
practice, and application has been gathered 
together in one convenient and comprehen 
sive book—ideal both as an introduction to 
the possibilities of induction heating, and as 
a ready reference handbook of design and 


procedure. 


Every manufacturing executive and tech 
nician with metal working problems requir 
ing high temperatures—for hardening of 
metal parts, joining of metal assemblies, or 
similar operations—will find in this book 
that there are tremendous possibilities fot 
more efficient, more uniform, more economical 
production through the use of high-frequency 
induction heating. 





Just Published! 


HIGH FREQUENCY 
INDUCTION HEATING 


By Frank W. Curtis 


nsulting Engineer, Springfield, Massachusetts 
235 pages, 5% x 8%, 249 illustrations, $2.75 


Written by a specialist in the field, this book vives a clear and thorough 
understanding of the practical techniques of this stream-lined method of 
heating metals . . . explains the fundamental electrical principles involved 
defines its range and scope . . describes construction design of 
nduction-heating coils . . . discusses in detail many applications of induc 
heating to specific heating problems and discusses the marked 
ct the technique will have on manufacturing methods and future con 
structional design. 





Gives the principles, design 
details, and techniques of high 
frequency induction heating 
resulting in 
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INCLUDE 


IN YOUR 


GUARDIANS 
Post-War Planning 


@ Guardians have ably served in war and peace. When victory 
is won and your production is resumed, Guardians will be ready 
to serve you again. 
Guardian Direct Drive Couplings have exclusive rubberized 
cushions. No parts to get out of order, or to lubricate. 
WRITE FOR INFORMATION 


GUARDIAN UTILITIES CO. 


223 E. MICHIGAN STREET MICHIGAN CITY, INDIANA 





1, 


ROP-FORGING 


ANY SHAPE + ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Data Folder. . . Helpful, Informative 
J. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y. 





If your production is held up waiting for blueprints from 
outside firms, then a Wickes Simplex Portable Blueprinter 
will solve your problem in a hurry. This speedy machine 
processes up to 48” per minute with a maximum width of 
42”. For blueprints, Van Dykes or other special developing 
processes. Mercury vapor tube heats up in 55 seconds. 
Requires no experience—your office girl can operate. Low 
initial cost. Uses a minimum of electricity. Prints sheets or 
continuous rolls. Requires very little space. Write for com- 
plete information to: 


WICKES BROTHERS e SAGINAW, MICHIGAN 


510 NORTH WATER STREET 
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Custom Molding 
by ERIE RESISTOR 


Solves Multiple Problems 





























i you have a plastics molding problem, place 
itin the handsof specialists. Erie Resistor, pio- 
neer custom injection molder of America, has 
the experience and facilities to meet your most 
exacting specifications. An interesting exam- 
pleisthe “twice size” model ofthe 20 millimeter 
Naval instruction gun shown in illustration. 

Selection of proper molding materials, cor- 
rect die design, expert molding technique, and 
adequate finishing facilities, were factors of 
prime importance in its production. 

An intricate coring job was involved. Light 
weight, combined with high impact strength, 
were important requisites because of frequent 
and inexperienced handling. Dimensional sta- 

ility was very essential since dismantling and 


FOR HIGH ACHIEVEMENT 
IN WAR PRODUCTION 


LONDON, 


* 
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Magazine and Ejector Mechanism 


Trigger Mechanism 


reassembling is practically a continuous pro- 
cedure and parts must fit accurately to insure 
proper operation. 

The use of plastics also permitted the use 
of a functional color that will not wear off with 
repeated handling. 

Yes, a multiplicity of problems were solved 
by Erie Resistor Engineers in making this train- 
ing gun of plastics. It exemplifies only one of 
the hundreds of custom molded plastic articles 
turned out by the Plastics Division of Erie Re- 
sistor, where sound engineering, experienced 
molding technique, and adequate facilities are 
available. Our new illustrated bulletin de- 
scribes our facilities and background in detail. 
A letter to us will bring a copy to you. 


pe!) +7 Die ae 
ERIE RESISTOR CORP., ERIE, PA. 


ENGLAND + * TORONTO, CANADA 





SHELL INTERIORS 
are coated by means 
of an ingenious long- 
nozzled spray gun. 


i a ON AS eB aye 





spray booth at the Enamel Products Co, 
Cleveland, Ohio. Each shell is coated 
in ten seconds, dries before going 25 ft. 
(less than one minute)! 


BATTLE DRESS is given to vitally needed 
81 MM mortar shells! The final coat of 
Sherwin-Williams Olive Drab Lacquer is 
speedily applied in a special conveyor 





FINAL INSPECTION includes coating with 
films of fine oil and grease. 


SHINY NOSES are given to the shells by INSPECTION of cavity for defects before 


buffing before interior finish is applied. the interior finishing operation. 


Propuct ENGINEERING — APRIL, 19 








BLASTING THE JAPS with 81 MM mortar 
shells at Cape Gloucester, New Britain. 
These husky mortar-men have formed a 
bucket brigade to pass the ammunition. 


Picture by Acme Photo 


SHERWIN-Witiams helps The Enamel Products Co. 


Speed 81 MM Shells on Their Way! 


The deadly accuracy and blasting power of 
81 MM mortar fire has proven extremely 
effective in the close-quarter fighting U.S. 
troops are meeting on all fronts. 

Production of shells to feed these mortars 
is one of the nation’s highest priority ‘hot 
jobs.” The U.S. needs them fast — yet in 
accordance to strictest specifications! 

To lick one of the problems, speed on the 
finishing operation, The Enamel Products 
Company first designed ingenious new spray- 
ing equipment. Then Sherwin-Williams 
technicians produced two improved finishes: a 
corrosion and acid-proof black coating for the 


TNT loaded shell interiors, and a high-speed 
drying exterior olive drab lacquer. Soon, shells 
were speeding toward the front. 
This experience of The Enamel Products 
Company, Cleveland, 
Ohio, is but one exam- 
ple of the cooperation 
that the Sherwin- 
Williams Co. is willing 
and able to offer. Per- 
haps we can help you? 
Write the Sherwin- 
Williams Co., Cleve- 
land 1, Ohio. 


INDUSTRIAL FINISHES 


) = 
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Because it is self-lubricating, because it will not shrink 
or expand under sudden and extreme temperature 
changes, and because it is highly resistant to wear, 
Graphitar has proven to be the ideal material for 


rotary fuel pump bearings, seals and blades. Non- 


metallic yef mechanically strong, Graphitar bearings 


operate flawlessly at high speeds over long periods. 
Chemically inert, Graphitar is not affected by gaso- 
line, alcohol, salt brine, strong acids, or any other 
corrosive solution—a most important factor in any 
pumping operation. 

Graphitar has proven successful in scores of other 
industrial applications. Graphitar discs are used in 


domestic water meters. Graphitar carrying pads are 


> 


THE UNITED STATES GRAPHITE COMPANY e SAGINAW, MICHIGAN, U. S. 


used in the transfer of red hot glass from one opera- 
tion to another. Graphitar drop tight seals, pistons, 
liners, piston rings, fluid coupling seals, and clutch 
release bearings are only a few of the many stand- 
ard Graphitar applications. 

Graphitar can be ground to tolerances as close as 
-0005” on small sizes. 

Resourceful engineering 
combined with the unique 
properties of Graphitar are 
solving mechanical and pro- 
duction difficulties every day. 
It will pay you, as it has paid 
others, to write for complete 


information about Graphitar. 
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Make them anywhere you like... 
BRUNING Black and White Prints! 


e No special room—no special set-up—is needed to 
make these easier-to-read Bruning Black and White 
Prints. With the Bruning 75-159-B Volumatic Printer 
Developer, for instance, you can make BW Prints in 
your drafting room—engineering department—or pri- 
vate office. No plumbing—because BW Prints require 


no washing and are delivered ready for use. 


Bruning BW Prints give you exact positive repro- 

ductions of your tracings—black on white. That’s why 

notes and corrections show up so much more clearly 

on a BW Print than on a blue print... why BW Prints 

save time and trouble in reading and checking. Re- 
member, there is up-to-date Bruning Printing and ; ; Las ; 
On the 75-159-B Volumatic Printer-Developer, BV 


Developing equipment for every need —no matter how Prints can be made on sheets cut to the exact size of 


l h ll th — a d your tracings to save trimming and waste, or from 
arge or how small the quantity of prints you produce. roll stock if you prefer. A BW machine is available 
Send for our free new booklet showing how and why also for large-volume roll stock production. The BV 

/ process is clean—noiseless—odorless. Even inexperi- 
BW Prints can save you time and money. enced persons quickly learn to make BW Prints. 


CHARLES BRUNING COMPANY, INC., 
CH A R L C S$ B R U N | N G C 0 M P A N Y | N C 1736-44 Montrose Avenue, Chicago 41, Illinois 
y . 
Since 1897 
NEW YORK CHICAGO LOS ANGELES 
Sirmingham 


Kansas C ty 


Please send me your free booklet giving up-to-date 
information on Bruning Black and White Prints. I 
understand there is no obligation. 


Boston Detroit Houston 


Milwaukee Newark Pittsburgh 
San Francisco Seattle 


Name 


St louis {ddress 


City State 
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Possibly Watertown engineers may help you solve some knotty prob- "ty Aé toa 
l 

lem. They can advise you on the use of material and formula to meet - 
. ON, 

your specifications and will gladly offer helpful suggestions on design. 

. Fe 

e The Watertown Manufacturing Company, Watertown, Connecticut. ” 
Branch office—Cleveland. Sales offices in New York, Chicago, Detroit, | “3 
Milwaukee and Hawaii. P Hj nfin 
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BECAUSE: 


unless ALL the functional and production require- 
ments of two applications are IDENTICAL with each 
other ( a rare occurrence ) exactly the same resin 


cannot be used with maximum success for both. 


TSE OF stock resins only approxi- 
U mately suited to a specific ap- 
jlication—plus attempted adjust- 
ment of the resin to the job by the 
wer—iS a common and avoidable 
“ource of many resin troubles. Ad- 
justment and stabilization of a resin 
0a specific job—an exacting chem- 
cal operation—is properly the re- 
ponsibility of the resin producer. 


Fortunately, the chemicals from 
which phenolie resins are obtained 
an be expertly varied in an almost 
nfnite number of combinations— 
‘0 produce resin properties precisely 
litted to any one of a wide range of 
applications. 


And Interlake accepts the respon- 
‘bility of preparing each resin for 
me specific application—of job-test- 
g it—and so stabilizing it in pro- 
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duction that dependable uniformity 
in performance is assured. 


NOTE: The extremely close range of variation within 
which Interlake Specification Resins are held is 
evidenced by a control laboratory inspection report — 
with each shipment—showing complete chemical 
characteristics of the resin. 


IF YOU HAVE A RESIN PROBLEM draw 
freely upon the wide experience of Inter- 
lake. We will gladly work with you on any 
resin problem, or discuss with you the pos- 
sible advantage of using resins in any 
operation or process. Write Interlake 
Chemical Corporation, Plasties Division,* 
Dept. 61, Union Commerce Bldg., Cleve- 
land 14, Ohio. 


*Formerly Central Process Corporation 

















Interlake Production-Stabilized 
Resins have been developed to 
precise requirements of specific ap- 
plications in coating, impregnating 
and bonding of... 


WOOD - PAPER > METAL 
GLASS FIBRE- RUBBER 
CELLULOSE 
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NOW...FOR THE AGE OF FLIGHT TOMORROW 


* 


A postwar sky giant's lightest structural 

load will be its plastics parts. From tiny corrosion- 

resistant fittings and transparent, flexible fuel lines to colorful, 
decorative panels, seats and upholstery, specialized plastics 
will give greater permanence at a fraction of the weight of the 


materials they replace. 


INGENEERING* by Victory Plastics Company has resulted in unique, 
compression-molded plastics laminations that are adaptable to numerous uses in the 

aviation, industry . . . And to other industries . . . your industry .. . similar applications of 
ingenuity to the creation, design and fabrication of postwar plastics products will give you 


advantages over competition. Victory Plastics Company, 70 Scabbard Street, Hudson, Massachusetts. 


PLASTICS COMPANY 


COMPRESSION TRANSFER INJECTION LAMINATION SATURATION 


. ‘Is 
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Profits vs. Spoilage 


Imparting Special Properties to Metals 
Designed for Fabrication Purposes 








What are some of the greatest enemies 
f profits? Among the most obvious are 

ilage and extra operation costs. If these 
can be reduced substantially, profits will 
quickly rise. 

First of all, let us carefully analyze the 
causes of spoilage and extra operations. It 
is true that fabricated articles may be 
rejected for mechanical defects resulting 
from careless workmanship. We shall not 
go into this phase here but shall consider 
the problem of spoilage and high costs 
rom the metal specifications angle only. 





spo 














When a piece of tubing splits during a 
flanging operation or when wire shears in 

severe heading operation, is the metal 
too hard? Should a more ductile alloy have 
been used? If costs are too high is it be- 
ause it was necessary to use more opera- 
tions than shown on the estimate when the 
b was accepted? Is trouble encountered 












because the metal had an “orange peel” 
surface? Are finished articles rejected be- 
sause they cracked or wore out too rapidly 


Nn Service ? 










Low fabrication costs depend largely 





mass production methods involving 





w but severe operations and the minimum 
flabor. It is obvious, therefore, that the 


+ 


iterial to be fabricated must meet special 






ae 






ements and be very uniform in prop- 





rt 





ies and in gauge dimensions. This means 






that every job must be carefully analyzed 
eriodically for both metal specification 
nd manufacturing methods. Improvements 
terials and production methods re 







from research may reduce costs 
i 


a. 







Much progress has been made in recent 
tars in the manufacture of copper base 
loys. Fabricators recognize that physical 
roperties depend largely upon manipula 
uon—that is, whether the material is in the 
t, extruded, rolled, drawn or annealed 










Properties such as ductility, 
‘oughness, springiness, strength and stiff 








ess, controlled either by the temper 
t inneal or by the amount of reduc 
n by rolling or drawing following the 
st anneal. Machinability, corrosion re 





hot and cold workability are con 
irgely by modifying the basic 
ions and by adding small quanti 








es of litional metals. To meet exacting 
pe tions and to control uniformity, 
Nageport leans heavily on the Labora- 











tory with its scientific control and research. 
Realizing that metallurgy is a highly spe- 
cialized science, customers are invited to 
present their metal problem for solution. 


Importance of Annealing or 
Scftening By Heating at 
Elevated Temperatures 


Work-hardened metal can be softened 
by annealing; that is by raising its temper- 
ature high enough to affect its structure. 
Different degrees of softness are obtained 
by controlling the temperature which the 
metal attains in the furnace and the length 
of time it is exposed to the heat. Under 
the microscope a piece of annealed metal 
that has been prepared by polishing and 
etching for microscopic examination ap- 
pears to be made up of irregularly shaped 
crystals or grains. The higher the annealing 
temperature, the larger the crystals and 
the softer the metal, and the greater its 
elongation or stretch. Grain structure also 
affects the tensile strength; the smaller the 
grains the higher the strength and hardness. 

When thin gauge strip metal is formed 
or stretched, the size of the grain affects 
the surface appearance. A coarse grain 
imparts an ‘‘orange peel”’ surface. A fine 
grain gives a smooth surface which requires 
less polishing when a highly buffed finish 
is required. Space does not permit too much 
detail regarding the effect of grain size on 
cupping, drawing and upsetting operations. 
We know that the grain structure has a 
profound influence on breakage and finish- 
ing costs. For this reason the mill considers 
the annealing operation one of the most 
important in metal processing and there 
fore carries a large investment in special 
furnaces and temperature and atmospheric 
control equipment. In many instances the 
fabricator must also anneal parts that ré 
quire more than one cold working opera 
tion for completion. The annealing opera 
tions performed by him are just as im- 
portant as those performed by the mill 

The degree of anneal should not be 
designated by such general termsas “‘light”’, 
‘**semi’’, ‘‘soft’’, or ‘‘dead soft.’’ To avoid 
misunderstanding, A.S.T.M. specifications 
express the degree of amneal in specific 
grain sizes with maximum and minimum 
limitations. A.S.T.M. specifications also 
include chemical compositions, physical 
properties and dimensional tolerances. 


Importance of Temper or 
Degree of Hardness 


Since stiffness, hardness, and degree of 
tensile strength of wrought metals depend 
upon the amount of cold working which 
the metal receives after the last anneal it 
may range in tensile strength from 38,000 
p.s.i1. in the annealed condition and from 
80,000 to 100,000 pounds p.s.i. in its hard 
condition depending upon the amount of 
cold working and the composition of the 
alloy. Inthe manufacture of various articles 
the strength and degree of stiffness of the 
metal is of the utmost importance. For this 
reason the fabricator should supply definite 
specifications which indicate the temper or 
degree of hardness of sheet, wire, rod and 
tubing, and thus avoid costly misunder 
standings. 


Temper of Flat Rolled Products 


In standard mill practice, the reduction 
by rolling is figured on the basis of thick 
ness Only because the metal does not widen 
very much during the rolling operation. 
The degree of rolling is expressed in Brown 
and Sharpe gauge numbers which were 
developed many years ago and which have 
a definite relationship to each other. For 
example, in the Brown and Sharpe gauge 
system the gauges are reduced by 50% 
every six numbers as shown below: 


No. 2 B&S is .2576 inch 
No. 8 B&S is .1285 inch 
No. 14 B&S is .06408 inch 


The following standards for hard rolled 
metals have been universally adopted for 
strip and sheet by the brass industry as 
given in A.S.T.M. specifications: 


Percent 
Reduction 


Temper Rolled B&S In Thickness 


Quarter hard 1B&Sno. hard 10.95% 


Half hard 2B&S nos. hard 20.7 9 
Three quarter 

hard 3 B&S nos. hard 29.4 9 
Hard 4B&S nos. hard 37.1 Y% 
Extra hard 6 B&S nos. hard 50.15% 
Spring 8 B&S nos. hard 60.5 





Extra spring 10 B&S nos. hard 68.65% 

Suppose you wished to obtain met 
.010” thick, ‘‘hard’’ temper. Metal .010 
thick corresponds to 30 B&S. The mil! 
takes 4 nos. B&S thicker than No. 30, 
namely, No. 26 (.0159), anneals it, then 
rolls it to No. 30 without intermediate 
anneal, leaving it in its rolled condition at 
this finishing thickness. For uniformity cf 
temper, the grain size of the metal in the 
annealed condition before the final rolling 
must be controlled. 


(Continued on page 2, column /) 
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Profits vs. Spoilage 


(Continued from page 1) 
Temper of Drawn Wire 


When drawing wire through a die the 
percent reduction is based on the difference 
in cross-sectional Here the 
B & S gauge numbers are used as well as 
percent reduction to indicate the temper 
of drawn material. 


areas. also 


Nominal Percent 
Reduction 
B&s 


Gauge 


Reduction 
im Cross 

Sectional 
Temper Area 





Eighth hard 
Quarter hard 

Half hard 

Three quarter hard 
Hard. . 

Extra hard 

Spring 


10.9% 
20.7% 
37.1% 
50.0% 


75.0% 


84.4% 


The trade uses other designations for 
special tempers such as “rivet temper”’ 
(usually between 8% to 20% reduction in 
cross sectional area), machine screw temper 
(between 10% and 20% reduction) and 
(between 15% 
37% reduction). To play safe the manu 
facturer of screws and rivets should try 


wood screw temper and 


out several samples of wire of different 
tempers before he determines on the one 
which best serves his needs. 


Temper of Rod 


The tempers on rod do not necessarily 
follow the percent of reduction used for 
wire but depends upon the physical prop 
erties required. To avoid misunderstand 
ings the mill prefers to have the tempers 
of rod and wire expressed in ‘percent re 
Free 
however is generally 
furnished in a standard temper that has 
been developed for the various sizes after 


duction in area by cold working.” 


turning brass rod, 


practical experimentation. Special screw 
machine items made from free turning rod 
which must be roll threaded, knurled, or 
swaged require special tempers depending 
on the severity of the operations. 


Temper for Drawn Tubing 


When supplying cold drawn tubing the 
temper the difference in 
cross-sectional areas before and after draw 
ing. The commonly accepted terms for 
designating temper of tubing are even less 


is based upon 





definite than for rod and wire. “Light 
drawn’’, generally indicates a percentage 
reduction in area, by cold working, of 10% 
to 25% and “hard drawn” a percentage 
reduction in area, by cold working, of over 
25% after the last anneal. 

The term ‘‘percent reduction in area”’ 
as applied to tubing is somewhat compli- 
cated. A simple explanation is that this 
term ‘‘percentage reduction in area”’ is the 
percentage difference in cross-sectional 
areas of the tube before and after drawing. 
For example, an annealed tube 1’’ O.D. x 
.065”’ wall has a cross-sectional area of .191 
square When drawn to 13 16” 
O.D. x .049, its cross-sectional area is .117 
square inches, resulting in a percentage 
reduction in area by cold working of 39.0%. 

Tubing for screw machine work without 
any subsequent cold working operations 
can be drawn as hard as possible with the 


reduction in area depending upon the size. 


inches. 


On the other hand, tubing for screw ma 
chine work which has to take some light 
cold working operation after machining 
would be in a “light drawn”’ 
temper, the reduction depending upon the 
severity of the operation. Also, a tube for 
bending would be furnished in a temper 


furnished 


indicated as light drawn, the degree of 
reduction depending upon the amount of 


bending. Orders calling for ‘‘hard’”’ temper, 
‘“half-hard’’ ““quarter 
hard” do not indicate actual requirements. 
Consequently, full information should be 
furnished regarding the actual use of the 
tubing so that the proper temper can be 
supplied. 


, and occasionally 


The term “percentage reduction 
in area’’ by cold working is more definite 
and less subject to error. 

In closing, it should be emphasized that 
proper attention to the subject of correct 
metal specifications will pay for itself many 
times over in eliminating costly mistakes 
and misunderstandings. Valuable time will 
be saved for both the fabricator and the 
mill. Our laboratory will be glad to help 
in keeping metal specifications clear and 
accurate. 





Duronze Manual Available 


This manual containing tables, charts 
and other physical data about Bridgeport’s 
Duronze ALLoys is available for engi 
Write on company 
stationery for a free copy of this 80-page 
technical booklet. 


neers and designers 








NEW DEVELOPMENTS 








This column lists items manufactured 
or developed by many different sources 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer 


or other sources for 


further information 


Metal Coloring for ferrous and non-ferroys 
metals is claimed to be achieved by a process 
of chemical immersion. A lengthy range of 
colors is said to be obtained in iridescent or 
matte finishes and that many of the coloring 
baths increase the corrosion resistance of the 
metal. The coloring materials are furnished 
in either salt or solution form. No. 599 


Boring and Milling Machine is reportedt 
bore, turn, and mill same set-up. The 
machine was designed for jobs where turning, 
boring, and milling had to be done on the same 
work and where it 
save time 


on 


piece was essential t 


No. 600 


A Self-Sealing Coupling is said to make 
possible the disconnection and reconnection 
of hydraulic or other lines without loss of 
fluid 
has shown 


inclusion of air. Service 
that there is practically no re 
striction when coupling is completely coupled 
and consequently can be successfully installed 


in suction lines. No. 601 


or experience 


A Magnetic Automatic Coolant Separator 
has been developed for installation on honing 
machines, grinding machines, and other equif 
ment. It is stated that the new separator use 
permanent for moving 
abrasive particles from honing coolants having 
a non-soluble base No. 602 


magnets metal and 


An X-Ray Spectrometer is said to permit 
quantitative determination by unskilled oper 
ators of the compositions of crystalline mix 
tures without photography, measurement, 
computation. The method not only quant 
tatively identifies chemical substances, su 
as metals formed by powder metallurgy, a 
loys for phase determination, ceramics and 
refractories, boiler scale, and paint pigment 
but also their state of combination in a giver 
material. The instrument is said to 
routine measurements of particle size in the 
colloidal to 0.1 No. 603 


make 


range from micron 

A New Moisture Meter is claimed 
for rapid moisture determination in powder 
and granular 
molding powders 


suitabl 
materials such 
Of type, 
said to be simple in construction, yet e 
No. 604 


as soaps an 


it 


electronic 


tremely sensitive. 





PRODUCTS 


Executive Offices 
SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze 
for stamping, deep drawing, forming 
and spinning. 


gh-stre 
ger wire 


CONDENSER, HEAT EX- *8 iro 
CHANGER, SUGAR TUBES— ‘"8 *! 
For steam surface condensers, heat 
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FABRICATING SERVICE DEP? 


Engineering staff. 


screws 
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nzes for PIPL 
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supplied in accordance wi 

ing priority regulations 
*Trade name 


BRASS 


Ts, 
»t rolled 
boilers, 


ts are 
Ah exis 





! 


NTS 


ictured 
ources 
sted or 

Br ass 
reacers 
rces for 


n-ferrous 




















a process 
range of 
lescent or 
e coloring 
ice of the 
furnished 
No. 599 
>ported t 
t-up. The 
e turning, 
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y coupled 
y installed 


No. 601 


Separator 
WHETHER YOU NEED 


PEASIE DEEL? 


ty 


on honing 
ther equij 
arator use 


etal and ‘ ‘ AQ a. . — 
pret: pon cincrasces, aoe ce, You see above some typical post-war product parts 


ints having i] 23 






No. 602 EF) cence mneusalldl titans connesie samples of plastic moldings—one in Saran—two with 
ih ae ’ 7 metal inserts in Styrene—others in different materials— 

to permit ; Oe OA fre : y 
cilled oper a Bi a for forward-looking Amos customers. The molds have 
alline mix bee TOOLS RADIOS Sz’) AuTOs Sr, > PLanes Y <_ ° . 
can te ; been Amos-engineered and built—ready for fast produc- 
sates CASES FOR <oSsCLOCKS “Tm CAMERAS (Ad JEWELRY 4 ‘ ‘ 
ly quant ey Sy : tion, when materials are available. 
nces, su abdat BATHROOM FIXTURES <=> MEDICAL ACCESSORIES “} 
allurgy, a : " " Bs eee ‘ . 
ain ae Or Anything ble thats 2 N Amos facilities are being greatly expanded for doing 
pigment Ge oe Practical Plastic Application 


plastic molding jobs—and doing them right—the way 


in a given . cid 2 
i to mak Gor Get Tee Job Done Right a customers want them. A new plant is about to be com- 


size in the 


-. ae pleted and equipped for compression as well as injection 


molding. Then, Amos can take care of more customers 


sipleseseee who want their post-war plastic molding jobs done right, 

nh px wae! 

soaps ai from engineering to finishing. 

type, it 

re aa ~ Now’s the time to get your jobs ready to go. Just send 

— ) 4 us your drawings or write us what you have in mind to 
: be molded in plastics. 

UBE "| Mi hdd | AMOS MOLDED PLASTICS e EDINBURGH, INDIANA 

ICE DEP? : \ é j ty : \ Division of Amos- Thompson Corporation 

>9ER PIPE 
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For the Lough Jobs use 


Properties of Average 


Tensile Average Meltin Can be | Canb 
HAYNES STELLITE All . . rr. 
oys Strength, Hardness, Point, Forged | Rolled 


psi Rockwell Deg. F 


_ Haynes Steuute Cobalt-Base Alloys 


et 


; 47,000 C54 
in es - - ar . * 
6 Cast oe ss 4] «105,000 _‘*| C40 


Rolled 130,000 C40 to C46 








aa 76,000 | C48 





Star J-Metal 65,000 Cél 








98M2 | 63,000 C62 





Hastettoy Nickel-Base Alloys 


B Cast | 80,000 B96 
Rolled 135,000 B98 





C Cast 76,000 B93 
Rolled 120,000 B90 





D Cast 38,000 C53 





HAYSsTELLITE Tungsten-Base Alloys Between 9 and 10 
Moh's Scale 





HASCROME Iron-Base Rod C40-50 after peening 


Castings ... A wide range of Rolled Forms , , , Sheets and - Welding Rods .. . for apply- 
castings can be supplied in: plates are made from: ing a wear- and corrosion-resis- 
Haynes Steiuire Alloys 6, Haynes StTevure Alloy 6 tant alloy coating.to other metals: 
Star J-Metal, 98M2, 93 Hasrettoy Alloys B, C ae Srecuite Alloys 1, 6, 
rg aa Alloys B, C, D Hot-rolled bars are supplied in: History Alloys B, C, D 
AYSTELLITE Tungsten-Base Haste.ioy Alloy B Haysreuuite Alloys 
Alloys Hascromer Rod 
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HAYNES STELLITE Alloys 


Resistance to Corrosion 


a Available in a wide range of 
chloric 


Acid properties and forms to resist wear, 


corrosion, and heat... 


HAYNES STELLITE alloys are specially made to meet 
the requirements of industry’s most difficult appli- 


a. erie cations. They are hard, tough, and heat-resistant 
xcellent r 





and are used for those parts of equipment and ma- 


Excellent 


Be he chines that are most subject to wear and corrosion. 


Excellent 





The chart at the left describes some of these alloys 





and their significant properties. Sketched below are 
ean some of the forms in which they can be furnished. 
For further information, write for the booklet, 


Excellent | Good “Properties of HAYNES STELLITE Alloys.” 


Fai Excellent 





HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 
General Office and Works, Kokomo, Ind. 


Chicago- -Cleveland—Detroit—Houston—Los Angeles New York-— 
San Francisco—Tulsa 





Metal-Cutting Tools ... 

made from Haynes Stexuite Al- NES S11 
loys, known for their red hard- wuld at ho Stellite Company. 
ness. These tools take heavy cuts ' 


it high speeds and coarse feeds— 
willy tong life between grinds: BUY UNITED STATES WAR BONDS AND STAMPS 


Haynes STewuire Star J-Metal 
Haynes STELLITE Alloy 98M2 


HASCROMI 


Dp . = 
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THE ROCKRITE PROCESS 
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to close tolerances — 
with these Production Boosting : 
a Money Saving Results 


fm Ring-shaped or cylindrical parts can be machined from Rockrite tubing 
© @ faster and at lower cost than is possible with ordinary tubing or bar 
stock, because — 


Fast reaming or broaching replaces slow drilling or time- 
wasting boring of inside surfaces. 


Production of finished parts by automatic screw-machines is 


usually increased subtantially, by avoiding the bottleneck. 
of delayed operations. 


One-operation forming-tool finishing of outside surfaces is 
frequently possible. 


In some cases no machining is necessary on outside or inside 
surface. 


‘ 


ba 


High cutting speeds—100 to 117 surface feet per minute— 
are easily realized without shortening tool life. 


These savings are possible because Rock- 
tite tubing is sized to closer tolerances. It is more 
concentric, has less ovality. Wall tolerances are half 
—or less than half—those of conventional cold- 
sized tubing. Therefore* Rockrite tubing can be 
machined with: light cuts of uniform depth, at high 
speeds. 

Many alert manufacturers will use Rockrite tubing 
to combat rising costs of post-war products—to 
give users of these products better values. 

Inquiries from designers of post-war products will 
be held in strict confidence. 
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Sn tie field of SET PROPULSION 


SOLAR AIRCRAFT COMPANY SAN DIEGO 


OLAR is linked with the destiny of 
jet propelled aircraft. Major jet propulsion 
engine parts are now being produced in 
Solar plants under contracts with General 
Motors Corp. and the General Electric Co. 

One of the principal reasons why Solar 
has been selected to manufacture these par- 
ticular jet engine parts is because they are 
made of stainless steel —a metal so difficult 
to fabricate that it requires exceptional en- 
gineering and manufacturing skills. 


Solar has acquired these skills during 


SOLAR afjii/ics LL tested skills 


the past fifteen years as the leading manv- 
facturer of stainless steel aircraft exhaust 
systems ...has become a recognized au- 
thority on design and fabrication of stain- 
less steel parts and structures to resist heat, 
corrosion and vibration is expert at 
forming heat resistant metals into intricate 
shapes and to close tolerances 

Solar’s superb stainless steel engineering 
is being put to good use in the important 
new field of jet propulsion. It is also avail- 


able to design engineers in other industries 


a= 
we 


STAINLESS 


1 2, 


STe&et 


CALIF. 


PRODUCTS 


DES MOINES 5, IA 


1945 
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Only from Ampco can you 
get all of these services and 
benefits conveniently: 


y manu- 
exhaust 
ized au- 
of stain- 
sist heat, 
Kpert at 


intricate 


ineering 
nportant 


so avail- 


idustries. 


All the inherent advantages of Ampco Metal—its exceptional 
resistance to wear, impact, fatigue, and corrosion—its specific 
properties as a series of engineered aluminum bronze alloys, 
held within close limits by rigid quality control — are avail- 
able to you in all the forms by which metal is commonly 
worked. Ampco facilities include 


Sand Casting Annealing, Heat Treating 

Centrifugal Casting Precision Machining 

Forging, Swaging, Rolling Welding 

Extrusion Other Fabrication 

(spinning, bending, etc., etc.) 

\mpco also offers you a specialized engineering and pro- 
duction “know-how” to convert your design into a practical 
manufacturing proposition. Ampco’s nation-wide organization 
of field engineers is ready to assist you. Call on us. Write on 
your business letterhead for Engineering Data Sheet 125 and 
Ampco Metal Catalog. 


Specialists in Ampco Metal, Inc. 


engineering — 

Production — fin- il 

ishing of copper- = Ampco Field Offices 

bas alloy parts. Metal in Principal Cities 
. ? a r 


The Metal without an Equal 


Dept. PE-4 
Milwaukee 4, Wis, 
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Distinctive properties of 
resistance to wear, im- 
pact, fatigue, corrosion, 


A series of engineered 
alloys — with physical 
properties to fit your ap- 
plication. 


Quality control to hold 
these properties within 
narrow limits. 


Diversified production 
facilities — coordinating 
in one place all the com- 
monly used metalwork- 
ing processes. 


Engineering and produc- 
tion “know-how” to give 
you a practical manufac- 
ing program, 


A nation-wide organiza- 
tion of field engineers 
to assist you, 


A record of proved per- 
formance in hundreds of 
leading makes of equip- 
ment. 


A national reputation 
that makes Ampco Metal 


parts a sales asset, 








\ 
SHAPE AVAILABLE 


with the HAR DESE WEE AE made by man 


Step-up the life of your product parts as much as 100 times in this simple, inexpensive way: 


When parts are subject to excessive abrasion, 'wear-proof”’ the points of rapid wear with 
Carboloy Cemented Carbide. Made to any shape and size desired, Carboloy Blanks may be either 
brazed-in to your part or mechanically fastened—or the entire part can be made of carbide. 


Homogenizing equipment, textile machines, bread slicing equipment, business machines, spray 


guns, etc., are among the many types of equipment now performing with increased efficiency after 
being “‘wear-proofed” with Carboloy Cemented Carbide. 


Is excessive wear a problem in your products? Write for booklet WR-101R. 


TO STOP EXCESSIVE WEAR 
on vital parts of your product 


TRADEMARK 


CEMENTED CARBIDE for WEAR-RESISTANT USES 
CARBOLOY Wearproofed Parts 


Resist E Sand! CARBOLOY COMPANY, INC. 
esist Even Sand! 


11105 E. 8 Mile Road . Detroit 32, Michigan 


Aluminum toundry core boxes wore fast CHICAGO « CLEVELAND *« HOUSTON « LOS ANGELES « MILWAUKEE 


scraping over sand. 8 Carboloy rings NEWARK ¢« PHILADELPHIA « PITTSBURGH « THOMASTON 
brazed to bottom increased life 10 times. 


Also sold by leading Mill Supply Distributors 
eee eee wt 
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Solving the Unsolvable... 


Like the voyager into Infinity, the optical 
designer can approach, but never attain, bis 
goal. In the enigmatic equations of light, an 
ultimate resolution of all complex variables is 
inberently impossible. 


Seeking a more nearly ideal image, the 
creative mathematician often labors years 
evolving a new formula—struggles with 
cabala of computation, cryptic coefficients, 
sines, roots, logs, exponents, derivatives, 
indices of refraction and dispersion. The 
designer and his computers, with calculating 
machines, make hundreds of tedious trials 
and fill endless pages with symbols and 
figures. Few scientists face more trying 
* problems, for in the perverse mathematics of 
optics, as one distortion is reduced, another 
increases. Three months to three years of 
simplifying and refining the equations of 
mathematical physics are rewarded by the 
evolution of a superior lens system with 


KOLLMORGEN opTICAL CORPORATION 


2 Franklin Avenue, Brooklyn 11, N. Y. 


-_ . 
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optimal freedom from all the aberrations. 

Kollmorgen mastery of design is matched 
by craft production in metals and glass, 
unsurpassed in accuracy. The largest makers 
of sub periscopes, Kollmorgen produces 
with extreme precision mechanisms ranging 
in weight from a few grams to a ton, and 
elements varying from pinvhead size to 
huge anastigmatic objectives. Experience 
embraces the entire field of optical devices 
and instruments 


Ar present, our entire production is 
concerned with periscopes, navigational 
and fire control instruments, and other 
devices still secret. When Navy needs are 
met, Kollmorgen technicians and facilities 
will be available for peacetime products. 
Perhaps you have in mind some project, 
either mechanical or optical, to which oury 
experience, skills, and ability can contributgg 
We welcome consultation in confidence. 


ae 





SWoltcmobtcdemeacciitba-w-VobtesttetttesMel (a 


casting has variations in wall 
thickness from .093" to over 14° in 
immediately adjacent sections — 
another complicated job expertly 
handled by New Products Cor- 
poration’s experience and facili- 
a (1 Sa Wot -Mmoleyeoleytet-tale) elroy’ 
reelele(oaemnccrelelebleltl Me: tele me (oetatele 
fee) eh eae) MR) ab eet-tc-sat-Uicr-teleGm oe) gelett lon 
tion means a full measure of Die 
Casting “know - how” for every 
customer. Your products deserve 
this same critical attention. Let 
our staff of engineers help solve 
your problems. . . Plan now, 
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REVOLUTION.ary Ideas... Melded ia PLASTICS 


Revolutionary in their functional use as. well as in their con- 
cept have been many of the products molded by TECH-ART. Never 
TeUs (ole Cog at oy de Cois(ol-Bol-1-10 lo) (ot) blot Bol _meleyel-)(o( 34-10 o@eel_lotlom oe) abe) celelt leit: 
of static use only. Instead, more and more products having dynamic 
fivt Couto) eV-MMot do MB ol) bele ME -selepbe\ 11410 Motele Mo) doleltlel_o mmr betel 
the trained minds and skilled hands of TECH-ART's 
engineers and craftsmen. TECH-ART’s vast facili- Another Pleatic Success Story 
ties include every type of compression and com- 
pression-transfer molding equipment, as well as a 
large battery of injection molding units. Add to 



















The Permutit Company brought these impulse and impeller wheels 


to TECH-ART to mold. To revolve at speeds as high as 3200 r.p.m 


this TECH-ART’s broad experience in product their thin fins had to be extremely strong. Precision molding and 
Eile sbet-t-ebelemme tele MRe(-34-)(o) obeet_elametelo Mma colt mm sloa c=) the use of materials that would not warp was essential if the det 
the best assurance that your product, too, in cate balance of rotary action was to be maintained. The fact that 
the hands of TECH-ART, will become another TECH-ART has delivered many thousands of these finely balanced 
Plastic Success Story. parts to this leading manufacturer of chemical measuring instru 
ments and equipment is a splendid example of the art of com 





‘ 


bining engineering knowledge with the skill of its master mold 
builders and molding craftsmen to produce still another in the 


ever mounting series of TECH-ART Plastic Success Stories 





4 times winner ef the coveted 
Army and Navy “E”’ Award 


as 
7 


36th Ave. and 41st Street * LONG ISLAND CITY, N.Y. « Tel. AStoria 8-6050-1 


PLA STi  o} $s com PAWN Y successors to s00nTON RUBBER MANUFACTURING COMPANY 
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The combination of Fiberglas textiles (fine fibers 
of glass twisted into yarn and woven into fabrics) 
and certain contact or low-pressure resins has 
resulted in a new and different structural material. 
It has many significant properties and qualities 
which excel those of any material previously avail- 
able for commercial use. 

As applied to the production of formed plastics 
parts, Fiberglas textiles, used as a reinforce- 
ment, assure: 

1. Simplified fabrication 

2. Higher impact strength 

3. . Better strength-to-weight ratio 

4. Greater rigidity 

5. Dimensional stability 
In the production of dies and jigs, structural 
forms and complicated parts, the necessity of 
metal dies and machining is avoided. important 


time and cost savings are effected. For example, 


¥% 
FIBERGLAS 


gives formed plastics parts 


5 BIG advantages 


Complicated aircraft duct saves man-hours on the production line be- 
cause ducts are not dented or permanently deformed during installation. 


the aircraft duct, illustrated above, is a one-piece 
fabrication, not an assembly of several parts. 

Impact strength from five to ten times that 
previously obtained in laminates is now being 
attained through Fiberglas reinforcement. The 
glass fibers have great flexibility and stand 
high stresses without permanent deformation. 
They are not affected by moisture changes within 
the range of commercial usage, remaining dimen- 
sionally stable. 

Possibly these properties suggest an application 
to the product you are now manufacturing for 
war, or are planning for postwar markets. Owens- 
Corning Fiberglas Corporation does not manu- 
facture resins or finished laminates but will be 
glad to furnish experimental samples of Fiberglas 
and data on techniques in its use with plastics. 
Write: Owens-Corning Fiberglas Corporation, 

878 Nicholas Bldg., Toledo 1, Ohio. In Canada, 
Fiberglas Canada Ltd., Oshawa, Ontario. 


Fy BE RG LAS ... A BASIC MATERIAL 


J, S. Pat. Off. 
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Could you write this letter 
to your Finish Supplier? 


Cold-rolled steel diffusing shields for F. W. Wakefield 
Brass Company's fluorescent lighting fixtures are sprayec 
with one coat of high-reflectance white Polymerin* and 
baked for ten minutes at 300° F. in a near infra-red 
radiant energy oven. High-reflectance white Polymerin 
Provides a minimum reflectance of 85 percent, in con- 
trast with ordinary enamels’ reflectance value of approxi- 
mately 79 percent. Thus, for F. W. Wakefield Brass 
Company, Polymerin both speeds production and helps 


them produce products of highest quality. 
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The Original Speed-bake finish 
A PRODUCT OF AULT & WIBORG 
DIVISION OF INTERCHEMICAL CORPORATION 


*Reg. U.S. Pat. Off 


Ault & Wiborg Division of Interchemical Corporation 

350 Fifth Avenue, New York 1, N. Y. 

Please send, without obligation, ‘‘The Facts on Polymerin''—the 32-page, 
illustrated booklet which tells in detail how Polymerin has increased production 


speeds and provided a more durable finish for leading products of nine 
major industries. 


Name 
Company.... 


Address............. 


























ACO, adored, sing VABRICATED PLASTIC PART 


~~ for These Products 


Bases Gears Rollers e Our business is the production of FABRICATED 


Structural 
Bobbins Instrument Angles . . - 
Boxes Panels Terminal plastic parts and products, exclusively. 
Bushings Insulators —Blocks 
Cams Liners —Boards 
Clamps Plugs —Strips aie 2 , 
Containers Pulleys Washers @ We utilize LAMINATED, molded and cast plastic materials 
Fair-Leads Punchings Many Others 
anes wieriee in sheet, rod and tube stock form. Plastic materials of many 


sa oi from These Mealericls varied physical properties are available through us to fabn- 


in cate for almost any industrial, mechanical, electrical or 
% Laminated Phenolics Cellulose Acetates 
—paper Methyl Methacrylate . . . 
i --- Febvtitrens chemical application. 
—asbestos Fish Paper 
—wood Cork, and 
—fibre glass Vulcanized Fibres . . ° ° 
& Nesarens Sheste—Rode—Tubes e As a buyer, designer or product engineer, you will find 


Using These Operations helpful our literature on “Plastic Parts” and the physical 


properties of plastic materials available. Send for this con- 
Assembly Hobbing Shaving 


Blanking Jointin Silk- 

Broaching Machining Screening 

Buffing Marking Spraying 

Gounter- Milling Tapping 
Boring Planing Threading 
Sinking Piercing Tumbling Ask for Bulletin 27 ...FREE 

Drilling Punching Turning ; 

Engraving Post Forming Varnishing and ihe _ : . — ie — 

nc mee wre Boon when requested on your « ompany letterhead. 


McINERNEY Plastics Co. 


Chicago: 205 W. Wacker Drive 27 Commerce Ave., 
Detroit: 911 Fisher Bldg. GRAND RAPIDS 2, aan 


venient file folder. 
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1aterials 
of many 
to fabri- 


trical or 


will find 
physical 


this con- 


SUBSE DIARY OF 


Prop 


Help yourself to more than twenty years of 
experience in working with magnesium. 
American Magnesium will gladly share the 
“know-how” gained through many years of 
designing, manufacturing, and assembling 
magnesium parts. 

This experience translates itself into better 
products for you—-more efficient designs, 


MAGNESIUM 
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ALUMINUM 


maximum savings in weight. Then, as you 
place your designs in production, look to 
American Magnesium for dependable cast- 
ings, forgings, extruded shapes, and sheet. 

May we assist you in employing the weight- 
saving properties of magnesium to best ad- 
vantage? Write to Aluminum Company of 
America, Sales Agent for Mazlo Magnesium 
Products, 1702 Gulf Building, Pittsburgh 19, 
Pennsylvania. 


PRODUCTS 


cO MPAN Y 


AMERICA 


273 





Plastic Throat Parts for a BIG VOICE! 


A voice strong enough to carry across miles of sea 
and land ... and to be heard above the sounds of 
battle ... urgent, time-saving words of command 
and direction. This was the voice needed by the 
Navy to co-ordinate operations between landing 
craft, ships and shore. For the special equipment 
required to amplify the human voice for this need 
we molded the plastic horn throat, receiver, insert 
and spacer parts shown on this page. 

The job called for precise molding and incorpo- 
ration of inserts. Tolerances had to be held 
close to avoid affecting sound and tone quali- 


ties. Quick delivery was essential. How we 


met these requirements is indicated by this quota- 


tion from a letter sent to us by Western Electric 


Company, makers of the amplifying system: 


“Your company was called upon to furnish all 
of the required plastic parts. We feel that without 
your help the program could not have been a suc- 
cess, and we would like to express our appreciation 
of your fine work and excellent cooperation.” 

We have collected information on our plastics 
engineering, molding and assembly services in a 

most convenient form. If you are interested 
in obtaining product improvement thru plas- 


tics, write for free Folder File PE 4. 


* Advantages of these plastic molded parts include resistance to shock, 


vibration and corrosion. Exceptionally close tolerances are held. 


PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 


MOLD MAKING *¢ INJECTION & TRANSFER MOLDING © COMPLETE ASSEMBLY 
Representatives: DETROIT 2—805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADA-~A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal; 920 Second Avenue. Seattle ———— j 
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y 2W FORGINGS 


10ta- 


Usually Cost Less at the Point of Assembly 


CTTIC 


sh all 
thout 
aA SUC- 


lation 


iaSTtics 
sina 
rested 


1 plas- 


signs that permit forging close to the contour of the part at the 
point of assembly reduce machining and finishing costs. 


Ask a T& W Forging Engineer for comparisons of de- 
signs and costs on forgings at the point of assembly 


TRANSUE & WILLIAMS 


a STEEL FORGING CORPORATION: ALLIANCE, O. 


rit, 1949 


“ALES OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, INDIANAPOLIS, DETROIT AND CLEVELAND 





Throwing alight on 
your own PLASTIC 
PROBLEM 


Flashlights may have everything to do with 
your particular plastic problem. These 
three models with all their brothers and 
sisters run the full gamut of thermoplastics 
and of our moulding techniques. Are 

you looking for toughness? Do you need 
close tolerances? Are you concerned over 
deep threading, or a certain color, or 
dielectrical properties, or corrosion 
resistance, or proof against shock, or 
closeness of fit — or even water-tightness? 
These are only a few of the demands we 
have had to meet. Everyone of them can 
be translated into your plastic moulding 
job. But the Trio believes firmly that only 
preliminary discussions can disclose the 
true potential use or limitations of any 
plastic application. We would like to start 
right there — with you. 


Moulded for U. S. Electric Manufacturing Corp. 


8 GRAFTON STREET : WORCESTER 8, MASSACHUSETTS 


Peres SS arwe £8 mee: 2 ak Pee Pk Ss 
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7 FOOTBALL TEAM TRAINED 
IN FUNDAMENTALS WILL 
EVENTUALLY WIN OVER TEAMS 


How often have you witnessed a foot- 
ball game on an autumn Saturday 
afternoon between a team relying 
almost entirely on trick plays, but 
noticeably weak in blocking and 
tackling,—the other team definitely 
schooled and trained in fundamentals, 
relying on good blocking, deadly 
tackling. The razzle dazzle team gives 
the spectators some thrills—but the 
team trained in football fundamentals 


Shafting . . 
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RELYING ON RAZZLE DAZZLE PLAYS 


General Offices: PITTSBURGH 30, PENNA. 
Works: AMBRIDGE, PENNA.; CHICAGO, ILL.; NEWARK, N. J.; PUTNAM, CONN. 


Manufacturers of Carbon and Alloy Steels . . . Turned and Polished Shafting . . 


. Wide Flats up to 12’ x 2’ .. . Complete Annealing and Heat Treating Facilities. 






pee 2 OF STRUCTURE 
VVVEN TAL 6M 


menteen reli 








usually comes through with the win- 
ning score. 

Wyckoff metallurgists recognize 
that the continual reproduction of a 
desired structure is fundamental to 
the maintenance of consistently sat- 
isfactory machining production. 

Wyckoff will welcome the oppor- 
tunity of explaining the fundamentals 
of Structure Controlled Annealing. 


Write for information. 


. Turned and aii, 























































UNICHROME 


(BLACK OR OLIVE DRAB) 


Peeves Cons 


EITHER CADMIUM OR 
ZINC PARTS 











That’s all it takes on cadmium or zinc. And it will be a long me before you see A LOW-COST PROCESS 
any white corrosion products — even in salt spray. Unichrome Dip coatings 
also meet the requirements of specification AN-P32a. Use this speedy process 
where you want bulk handling . . . low cost . . . a lustrous black or olive finish. 


Use it, too, for these superior operating and production advantages. 


Unichrome Dip compounds are used in 
moderate quantities and are reasonably 
priced. The solution is free-rinsing and can 
be replenished several times before dis 


carding. 


A FAST PROCESS proper Unichrome Dip compound for re- 
a 5 plenishment. The solution has excellent tol- MORE DETAILED INFORMATION 
Work can be handled in bulk—no racking 


erance for such common contaminants as 


. , will be supplied on request. Write to the 
or current needed. After the single dip, 


metals, cyanides, phosphates and sulfates. 


parts can be rinsed in hot water without munaest oiiee and eel ws Cie Cine of pom 


impairing adherence of the surfa ind you are considering, the quantity and size 
g a erence ¢ , & ace, 4 
USUAL BULK EQUIPMENT 


Use any type of acid-proof tanks or crocks inquiry. 


with this process. Electrical equipment i 
SIMPLY CONTROLLED SOLUTION process. Electrical equipment is 


not needed nor is filtering or continuous 


: ; - ‘ Immediate attention will be given your 
dried quickly by centrifuge or air blast. s 


It requires no chemical analysis for mainte- agitation necessary. And operation is at 


nance, and only slight additions of the room temperature, 


UNITED 


OTHER U.C. PRODUCTS AND PROCESSES TO SERVE YOU CH ROMI UM 


CHROMIUM PLATING for wear-resisting, oil- ;:ANOZINC salts for anodic treatment of zinc giv- 


retaining and other types of finishes. ing greatly increased corrosion-resistance. Tee) RPO RATE D 


SUNICHROME RA 
YrUNICHROME ALKALINE COPPER for smooth, lus- seein 51 East 42nd Street 
trous copper plating in a non-cyanide bath. AUNICHROME STOP-OFF LACQUERS AND 
COMPOUNDS New York 17, N. Y. 
‘UNICHROME STRIP for speedy removal of cop- 


UNICHROME CLEAR LACQUERS 
per. chromium, zinc, etc., from steel and cast : 
iron without etching the base. vrUCILON 1 corrosion-resistant coating for pro- Waterbury 90, Conn. - Detroit 7, Mich. 
tecting surfaces against acids, alkalies, water 


Trade Mark Reg. | gasoline and yarious corrosive chemicals. 
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The key to Roxalin’s success in helping industry produce better looking, longer lasting products is the engineering skill with which it 
transfers the unique strength, beauty and chemical resistance inherent in the basic plastics to conveniently applied surface coatings. 











1 in 
ably 
| can 


dis- 


10N RECENTLY, subcontractors of the largest manufacturers of airplane 
) the engines had a tough nut to crack. Cadmium, normally used to plate 
parts their ignition harness manifolds, was a critical material. A substitute 


size. had to be found. 


your 


They had to find a metal finish that would adhere stubbornly to steel, brass and silver solder 
through all ranges of temperatures—all degrees of humidity—and withstand the abuse of in- 
stallation without chipping from the metal. 


Result? The answer was found to be Roxalin’s plastic base Paladin—a coating specially engi- 
neered for use on hard to finish metals where conventional lacquers and enamels won‘t adhere. 


Accelerated weathering and salt spray tests prove the complete schedule, consisting of 
Paladin Primer followed by a coat of synthetic ename!, surpassed all government require- 
ments established for this job. 


What is your tough job? Our files of special purpose finishes for all branches of industry 
—and the skill and experience 
of our technical staff—are at 


oot Sagan ein ee ROXALIN cid FINISHES 


partment 806 for complete Oo RAT 


information. ELIZABETH. F © NEW VERSEY 





PIONEERS IN PRODUCT FINISHES ENGINEERED FOR SPECIFIC PERFORMANCE 
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Stamping 100,000 intricate parts a month 
for Airborne Command radio sets is def- 
initely a job for a plant with unusual facil- 
ities and thorough experience. All holes in 
these parts must be held to very close tol- 
erances to prevent rattle under severe vi- 
bration. The section 


small shown is 


Wloorcester Pp, 


Srey. 


Close Tolerances in Light Gauge Aluminum Stampings 


stamped from .020” aluminum 52S. All 
corners are accurately and smoothly round- 
ed without cracking. 

Why not investigate Presteel possibilities 
for lowering costs and improving produc- 
tion on your own products by the use of 


metal stampings? Mail samples or prints to 


704 Barber Avenue, Worcester 6, Mass. 


ALLOY STEELS AND OTHER METALS COLD 


FASHIONED SINCE 1883 
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FILM CORES OF “PLASTACELE” 


Cost less... weigh less... maintain dimensional stability 


ADVANTAGES: These film cores of ‘‘Plastacele’’ cellulose 
acetate plastic have shown that they possess exceptional 
dimensional stability. In addition, they cost less, are 
lighter in weight, and will not corrode. Today these 
cores, which are designed to hold up to 2,000 feet of 
motion-picture film in 16 mm., 32 mm., and 35 mm. sizes, 
are made in green (to identify negative film) and brown 
(to identify positive film). Six cores are injection-molded 
at one “shot” for each 30-second cycle. Unlike some 
other plastics considered, “‘Plastacele’’ does not attack 

The old way: Metal core weighed 81.5 grams. — or fog the film. Because they do not bend out of shape, 
The new way: Core of Du Pont “‘Plastacele” weighs . eda 
27.0 grams. Molded for the Du Pont Photo Products the plastic cores do not throw the film out of line if they 


Department, Wilmington 98, Del., by A. L. Hyde, happen to become damaged in use or in transit. 
Grenloch, New Jersey. 


AVAILABILITY: Du Pont ‘“Plastacele” is under WPB 
allocation. For information or experimental quantities 


FOR PLASTICS CONSULT DU PONT write: E. I. du Pont de Nemours & Co. (Inc.), Plastics 


Department, Arlington, New Jersey. 





BETTER THINGS FOR BETTER LIVING Val 
... THROUGH CHEMISTRY 
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When the war is over, Seymour Nickel Silver will resume its role in the manufacture of untold thousands 
of useful and ornamental products. Chief of these is plated ware, for which it is the ideal base. Because 
of its even grain and fine ductility, it flows smoothly under spinning tool or forming die. And, when even- 
tually exposed by wear, its silvery white color will match the surrounding plate and take a high polish. 


Still another advantage of Seymour Nickel Silver is that no preplating is necessary on articles to be silver, 
nickel or chromium plated. 


If you are interested, we'll be glad to help you plan your postwar products. 


THE SEYMOUR MANUFACTURING CO., SEYMOUR, CONN. 
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Using Strength, Lightness, Wearing Quality 


QTRENCTH, light weight and wear-re- 
sistance make Synthane laminated 


ighly desirable for retainers in high 
speed ball bearings . 
] 


lent example of putting plastics where 


.. and an excel- 


pla tics belong. 

lf you haven’t used plastics at all or 
to the fullest extent, if you are not 
certain which of the many plastics fits 


into your plans...or where... or 


why ... or what the cost will be... 
ask us to help you, preferably before 
you design. 

This way, if Synthane is the answer 
to your needs, you can be sure of de- 
sign and material not only right for the 
application but right for fabrication. 
Should you, in addition, want us to 
take over fabrication, you can be sure 


your parts will be produced by men 


who kno# machining of plastics, work- 
ing on machines fitted especially for 
plastics. For your whole job or any part 
of it —design, materials or fabrication 
-remember Synthane. It will give you 
a real sense of satisfaction to know 
whether the job can be done, how it 
can be done, how long it will take to 
produce and how much it will cost. 
Synthane Corporation, Oaks, Pa. 


SYNTHANE TECHNICAL PLASTICS \Po= DESIGN - MATERIALS - FABRICATION 


<> 11 a GO is 





























































THRUST WASHER—Dimension stability, moisture resistance, 
compressive strength and immunity to oil are factors in the 
selection of Grade C (fabric reinforced) Synthane. 



































RADIO TERMINAL STRIP—Low power factor, low water ab- 
sorption, low dielectric losses and stability of these properties 
led to the use of Synthane Grade XXXP. 









































BREAKER ARM —Synthane molded-laminated with a fabric 
filler is notable for its high impact strength, excellent wearing 
qualities and good electrical properties. 












Plasties is a Word... like Metals 


@ IT IS IMPORTANT TO AVOID using the word “plastics” 
loosely or generically. It is as imperative to distinguish between 







PLAN YOUR PRESENT AND FUTURE PRODUCTS WITH SYNTHANE TECHNICAL PLASTICS - SHEETS - RODS - TUBES 


plastics as between metals, say as between steel and bronze— 
and then to distinguish further between types of the same general 
plastics as you would between various steels and various bronzes. 


@ SYNTHANE IS OUR NAME for one type of plastics, made 
from phenol formaldehyde resins and various fillers. This type is 
thermosetting, that is, it does not soften under a reapplication 
of heat as do thermoplastic materials. The phenol formalde- 
hydes, including Synthane laminated, are newsworthy among 
plastics for their combination of high tensile strength, high com- 
pressive strength, high flexural strength, high impact strength 
and high dielectric strength. Synthane has, of course, many other 
desirable properties in combination such as light weight, hard- 
ness, low thermal expansion, low moisture absorption, and 
resistance to corrosion. 


@ THERE ARE, HOWEVER, various grades of Synthane, just 
as there are various kinds of bronze, steel, aluminum, and other 
metals. Naturally, you will not find the optimum values of all 
properties combined in any one grade. For instance, one grade, 
reinforced with a paper filler, is most suitable for its mechanical 
characteristics, another for its dielectric qualities. In addition to 
paper grades there are grades reinforced with fabric, asbestos, 
and glass fillers and impregnated with a diversity of resins. 


@ THE SELECTION OF A GRADE of Synthane is influenced not 
only by its inherent physical, electrical, mechanical or chemical 
properties but often by processes of machining required to 
produce from Synthane the finished parts you require. 


@ AS AN ILLUSTRATION, production of the parts you have in 
mind may only be economical by punching. Depending on your 
requirements, paper base grades as XP, XXP or XXXP (the "P” 
denotes a punching or plasticized grade) may be amply ade- 
quate for your purpose. 


@ USUALLY ONE OF THE MANY standard grades of Syn- 
thane can be found to meet satisfactorily all your specifications, 
both in properties and in machinability. If not, we may have al- 
ready developed, or have to develop, a special grade which will. 


@ REMEMBER THAT SYNTHANE is as adjustable within its 
combination of properties as an alloy of a metal, and that if 
you are not sure there’s a grade of Synthane fo fill the bill for 
you, just ask us. If possible, let us help you before you design 
and, in so doing, give us the opportunity to assist you in selecting 
the right Synthane material for your application and for ease 


in fabrication. SYNTH ANE] 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


Representatives in All Principal Cities 








FABRICATED PARTS - MOLDED-LAMINATED - MOLDED-MACERATEO 
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THAT'S OUR BABY! 


What is it? Sorry, but that’s a military secret! However, we can tell you 

this much—it’s a very important and intricate part for a very important piece of equip- 
ment which is most important to the war effort. We’re mighty proud of this 
particular job because it demonstrates our ability to cope with a situation which 

not only demanded precision in the fabrication of the component plastic 

parts but Aair-line accuracy in assemblying those parts—strictly according to 
specifications. * True, all the parts we produce are not quite as 

complicated as this one but “extraordinary” or not, 


every job receives the same careful consideration right down to the last specific detail. 


Sead “ Specifications for your next fabricated parts 


and [et us prove to you that we can produce them better...faster and more economically! 





p EAST ROCHESTER, N. Y. 
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SCALE COME UMarrgy 


Size 8Y2 x 11 
No. 370 Tri-Post Designers Pad 


75 sheets of Tracing Paper 


6 Scale Combinations: inch 
tenth, eighth, quarter, half —and 
isometric with eighth inch scale 


List Price — $1.50 





BS & Phone the nearest number or mail ts or phane our Chioage office 
The Frederick Post Company 


Drafting Materials, Blue Print Papers 


Atlanta JACK. 2121 
Birmingham 3.8183 
LIBERTY 4690 
CLEVE. 0370 
KEY. 7000 
MAIN 6644 
CHE. 7347 
MAIN 3420 
ADAMS 9174 
Denver CH. 3677 
Detroit RAN. 8483 
Ft. Wayne ANT'Y 4142 


Boston 
Buffalo 
Chicago 
Cincinnati 
Cleveland 
Columbus 
Dayton 


Fort Worth 3-3244 
Houston CAPITOL 1233 
Indianapolis MKT. 4466 
Jacksonville 5-2166 
Kan. City VICTR. 7881 
Knoxville 3-4944 
Los Angeles TRI. 8164 


and 
Kindred Sensitized Products 


Memphis 8.6796 
Milwaukee MARQ. 7246 
New Orleans RAY. 0331 
New York WIS. 7-7678 
Oklahoma City 3-6306 
Omaha ATLANTIC 7890 
Philadelphia LOM. 7044 


rd 


pone 
Pittsburgh ATL 

Portland ATWATER 868! 
St.Louis CHESTNUT 0688 
Salt Lake City 4-7825 
SanFrancisco DOU. 5979 
Seattle MAIN 4022 
Tampa M8377 
Toledo ADAMS 7224 
Tulsa 0168 
Washington NATL 4063 
Wichita 1-22 


Detroit - Milwaukee CHICAGO Houston - Los Angele 
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Keslacement 


FOR INDUSTRIAL CASUALTIES 


War makes bearing casualties at far more 
frequent intervals than normal times when ma- 
chines are run at slower speed for fewer hours 
... and there's time and skill available for proper 
maintenance. Rapid replacement for worn bush- 
ings is essential. Shook ready-to-use, precision 
bushings, available in over eight hundred stock 
sizes, are the logical choice for long service and 
quick, easy replacement. Ask your dealer for 


them. 
Look to Shook for bronze 


bushings, flanged bushings, bored 
and solid bronze bars and all-service 
babbitts. They are fully described in 
Catalog 45. Write for it today! 


R 868! 
70688 
1.7823 
5975 
N 4022 
M8377 
iS 7224 
3-0168 
L. 4063 
7.722 


eles 
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AN IMPERIAL 
DATA SHEET 


Fit 


HOW TO RECOGNIZE 


Body can be identified by grommet ex- 
tending from center of cavity. Sleeve is 
tapered in one direction only. Nut is 
similar to a compression nut except that 
seat for sleeve at bottom is square, not 


belled. 
HOW TO ASSEMBLE 


Cut off flexible hose squarely with ordi- 
nary cutting pliers. Pass hose through nut 
and sleeve, and push into body of fitting 
over grommet as far as it will go. As- 
semble nut to body and tighten as much 
as possible. Section diagram shows how 
hose is compressed between sleeve and 
grommet giving a tight, leakproof joint. 


USED WITH SPECIAL HOSE 


FN Fittings are designed specifically for 
use with Imperial FN Flexible Hose. 
(This is a special synthetic-lined, fabric- 
covered hose, finished with high luster, 
heat and oil resistant flexible lacquer. 
See additional data under ADVANTAGES.) 


APPLICATIONS 


Used for making up flexible gasoline, oil 
and grease lines for automobiles, trucks, 


FLEXIBLE HOSE 
COUPLINGS 


Bg ee ee ee 


Wie 
ON TUBING 
CONNECTIONS 








ADVANTAGES 


stand severe twisting and bending. Has 


power units, machinery, etc. Especially 
adapted for installation and replacement 
work, or where only a limited number 
of lines of a given type are needed. When 
flexible lines of a given specification are 
required in quantity, Imperial Flexible 
Hose Assemblies made up exactly to your 
requirements with fittings attached should 
be specified. 


Makes it simple to make up any desired 
flexible gasoline, oil or grease line in a 
few moments. Hose is supplied in 25-foot 
coils and can be cut to any needed 
length. A wide range of attachable fit- 
tings are available which give any desired 
type of end connection. 

Hose is strong, durable and will with- 


oil and gasoline proof synthetic lining. 
Has working capacity of 150 to 300 bbs. 
per sq. in. depending on size. 


STOCK SIZES AND TYPES 


Couplings have one end for connecting 
to flexible hose; other end can be fur- 
nished in the standard types and sizes 
of connections shown in the table below. 


THE IMPERIAL BRASS MANUFACTURING CO., 515 So. Racine Ave., Chicago 7, Illinois 


wi 8 
— hae 


Male |. P. T 
to Hose 


Male 
Be ge 


Elbow 


iz 
| ® 
te Hose 
i — Te oe 
0a - <i 


eo a | 
S. A. E. Connector 


to Hose 


SA. E+: 
Eltow 
to Hose 


S.A E Nut 
to Hose 


M — = 
. { 
s - Compression Nut _ ( 


Fitting Types and Sizes 





Type of Connection 


————j 





Sizes 





Male 1.P.T. 


Va" to Vo" LPT. 





Male 1.P.T. 





a a0 ‘a 4 | : | Female |.P 


y\ 


Elbow Vv," 


to 1/2" 1.P.T. 
T. Ve 


to '/," 


ote 





Inverted Flare Nut Inverted Flare 


Inverted Flare Nut 


st 





Connector 


Inverted Flare Connector 


16 
7 
ié 





S.A.E. Nut 


to Hose 





S.A.E. Con 


nector 





» a 
WEY 
“hal 


S.A.E. Elbow 





ad 


Compression Nut 





yMpressior 


Compression Connector 





to Hese 


Hosa Type 'D" 


9 O|DlOlOlololol= 


Thread 





me Type "D" Female Body 


o 





CS} Ford Body 


erie) 
om Jud Ford _Nut a 


Type 


— = 
Dy +] 
ame 
Type “O 


Female Body 
to Hose 


EO 4 es s 
7 a ‘| 
—a Soe we 
Ford Nut 
to Hose 





LRT 


| @] 
a 


Nut 


ee a) 

Flexible Hose Sizes ] 
Hose is available in sizes equivalent to 1/4”, 5/16”, 3/8) 
and 1/2” O.D. Copper Tubing. 





D” Thread 
to Hose 


Ford Body 
to Hose 


Sleeve 





* Headquarters for tube fittings 
and tube working tools 
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Its bend-ability and high are 
resistance, suggested the use of 
National Vulcanized Fibre in the 
baffle 


used in an electric circuit breaker. 


manufacture of this arc 


Tough Production Problems Made Easy by this 
Remarkable Property of 


Just as the amazing bending properties 
of National Vulcanized Fibre suggested 
its use and simplified the production 
of this arc baffle—so will its combi- 
nation of outstanding characteristics 
make it readily adaptable for the manu- 


facture of industrial 


countless other 
Products. 
Its superior machinability and form- 


ing qualities, its toughness and high 





dielectric strength, its resistance to 
wear and abrasion, its lightness of 
weight and its long-lasting durability 
. .. all combine to make this material 
highly versatile and suitable for an 
almost endless number of industrial 
uses. If desired, these same properties 
may be modified to meet requirements 
of your specific applications. 


Right now our entire output is being 


used for vital war purposes. But our 
technical engineers will be glad to 
work with you and show you how this 
versatile material will help you over- 
come tough production problems in 
peacetime ... how it may open up en- 
tirely new fields for profitable products 
for you. Write us now. Let a trained 
technical man show you how National 
Vulcanized Fibre will help you /ater on. 


NATIONAL VULCANIZED FIBRE CO. 


Wilmington, Delaware 
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Offices in Principal Cities 








FaABREEKA... 


Keeps its inherent characteristics indefinitely. 
It does not break down in service under heavy 
loads ... This means fewer shut-downs and tear: 
downs of machinery for overhaul and repair — 
with consequent low maintenance costs and high 
production efficiency. 


Product Engineers and Machine Designers are turning to FABREEKA to solve many 
problems in the absorption of impact shock and the isolation of transmitted vibration 
Write for our Engineering Book: Fabreeka for Impact Shock, Vibration and Noise. 
FABREEKA PRODUCTS COMPANY, INC. 
222A SUMMER ST., BOSTON 10, MASS. 
Vew York Philadelphia Detroit Chicago 


VIBRATION and IMPACT 
ABSORPTION MATERIAL 
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' In the design 
' and manufacture of 
‘ your products 


<OPE 


‘nginecved Ylans 


OFFERS THESE ADVANTAGES: 


YNGER LIFE. Because Kopp Engineered Glass successfully withstands 
destructive forces such as corrosion, abrasion, heat, aging—products in which 


it is used have Jonger life. 


The many good qualities of glass enable designers to use 


this material to improve the service and performance of their products. 


. £1 T 


PROVED APPEARAN Kopp Engineered Glass parts frequently add to 
the appearance of the complete assembly because of the inherent beauty of 


glass, or the uniformly clear colors of Kopp Glass when color is a factor. 


In addition to the economy of longer life and better service, 
Kopp Engineered Glass often permits the introduction of assembly or manu- 


facturing economies that effect worthwhile savings. 


If light control is a function of the glass you use, Kopp 
has a wealth of experience on this subject to place at your disposal. The trans- 
mission of infra red and ultra violet rays, beam control for concentration or 


diffusion, accurate color transmission; these are some of our specialties. 


Write for the informative booklet ‘‘Looking at Engineering Problems Through 
Glass.” 


KOPP GLASS we 


SWISSVALE, PENNSYLVANIA 
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... but they all know an ELECTRIC ROASTER 


MUST HAVE GOOD INSULATION 











Electric Roasters, like modern Electric 
Ranges, have done much to demon- 
strate the value of good thermal insu- 
lation. Both use “‘stored heat” to do 
much of the cooking, making possible 
greater efficiency and lower operat- 
ing costs. 

Naturally, good insulation in an 
Electric Roaster pays handsome divi- 
dends to all concerned. Homemakers 
appreciate operating economy in their 
roasters. They also appreciate uniform 


cooking results ... and a cool kitchen. 


. FIBERGLAS 


This, in turn, makes for satisfied cus- 
tomers, the biggest asset that any 
retailer or manufacturer can have. 
Fiberglas* Insulating Wool, Type 
TW-F, has long been the outstand- 
ing insulation for Electric Roasters. 
High in insulating qualities, inorganic 
Fiberglas is clean. chemically stable. 
immune to moisture, is odorless and 
does not absorb odors. It is light in 
weight (important in roasters). It is 
also resilient-—doesn’t settle or pack 


down. This resiliency permits instal- 


*T, M, Reg. U. S, Pat. Off, 


lation at any density to meet specifi 
requirements for thermal efficiency. 

Yes, Fiberglas is an efficient “life: 
time” insulation. If you’re thinking 


about Electric Roasters (or simila! 
Household Equipment) for early post: 
war production, Fiberglas Insulatio 
deserves a place in your plans. 

For full details regarding Ff iber- 
vlas Insulation, write Owens-Corning 
Fiberglas Corporation, 1850 Nic! olas 
Building. Toledo 1, Ohio. In Canada 


Fiberglas Canada Ltd... Oshawa, O1 


THERMAL 
INSULATION 
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PROVED BY WAR. = 


RESINS 


THERMOSETTING PHENOL-FURFURAL AND PHENOL-FORMALDEHYDE TYPES 


ADHESIVES THERMOSETTING CEMENTS 


THERMOSETTING AND COLD-SETTING FOR METAL-TO-METAL AND OTHER APPLICATIONS 


MOLDING COMPOUNDS 





OIL SOLUBLE RESINS WATER SOLUBLE RESINS 




















yecifi 
sjency. NEW PROCESSES 
“life- 
inking 
similar 


\ post: 


alatior OUR EXPERIENCE IS AVAILABLE TO YOU 


F iber- 
orn, 
icholas 
anada, 
a. Ont FRANKFORD STATION P. O. PHILADELPHIA 24, PA. 
REPRESENTATIVES LOCATED AT: 


3838 Santa Fe Ave., 1274 Folsom St., 67 Lexington Ave., 4226 Cedar Springs, 
Los Angeles 11, Cal. San Francisco 3,Cal. Buffalo 9, N. Y. Dallas 4, Texas 


j 352 Plymouth Road, 245 W. Franklin St., 2711 Olive St., 4851 S. St. Louis Ave., 


Union, New Jersey Morrisville, Pc. St. Louis 3, Mo. Chicago 32, Ill. 


= : 
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Illustrated is one of 
the newer develop- 
ments in Buda-made 
Diesel engines which 
are used on sea and 
naval craft of many 
also land based 


Internationally: known maker of 
Diesel engines and other impor- 
tant equipment is the Buda Com- 
pany of Harvey, Illinois, whose 
products are providing efficient 
power so vital to both military 
and industrial use. 

For many years Buda motors 
and hoods have been finished 
with a spray applied air drying 
coating supplied by Lowe Broth- 
ers. It is required to provide pro- 
tection against a wide variety of 
climatic conditions. 

Like Buda, many other makers 
of important industrial equip- 


296 


types; 
power 


units and in- 


dustrial equipment. 


Diesels by Buda-- 
Dressed by Lowe Brothers 


ment know that Lowe Brothers 
finishes are the product of inten- 
sive and continuing research in 
both the laboratory and the field. 
This type of study coupled with 
high manufacturing standards 
assures the right product for 
many varying and exacting work 
and exposure conditions. 


No matter what your finishing 


problem involves — resistance to 
cutting compounds, greases, alka- 
lis or other specific conditions — 
you can count on Lowe Brothers 
experience to help you solve it. 
Your request for advice involves 
no obligation. 

INDUSTRIAL SALES 


THE LOWE BROTHERS COMPANY 
DAYTON, OHIO 


Lowe Brothers 
FINISHES for Industry 
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When your castings are made by the permanent mold technique, you may be 
sure of the utmost precision in following your design. For the permanent metal 


mold operates with a dimensional tolerance of only -+- .010", compared to -+- .030” 
in sand casting. 


And this precision is uniformly maintained, no matter how many castings are 
poured. For, as the same molds are used regardless of the number of castings 
poured, there is no opportunity for dimensions to vary. Right in the first place, 
these castings stay right all through the run. Metal surfaces also promote rapid 
cooling, with finer grain and greater tensile strength. 


Aluminum Industries has had nearly 25 years’ experience in the making of 
permanent mold aluminum castings. We know of no foundry with better 
facilities or more modern equipment. And to our casting “know how” we add 
a thorough knowledge of aluminum and its alloys. 


One of our technical representatives will be glad to visit your plant and 





e to demonstrate how permanent mold castings cut down finishing time and costs. 
ka- And remember — Permite permanent mold castings may be just what you are 
“eed looking for to get the jump on competition in the postwar world. Consult us 
-: regarding your requirements. 
ives 
ALUMINUM INDUSTRIES, Ince. 
CINCINNATI 25, OHIO 
ANY 
Chicago: 616 South Michigan Ave. Los Angeles: 324 North San Pedro St, 
Detroit: 809 New Center Building New York: 9 Rockefeller Plaza 
Atlanta: 413 Grant Building 
PERMITE acuminus» ALLOY CASTINGS 
1945 
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MEYERCORD 
DECALS 


anaes amanricesd 


Score a BULLSEYE in Low-cost, 
LASTING IDENTIFICATION 


Your postwar product deserves a fine trademark...a lasting form of 
identification that continuously tells ‘‘who made it” for the life of the 
product. Meyercord Decals, combat-tested on world battle fronts, 
provide the ideal trademark or nameplate. They're durable, washable, 
and resistant to acid, vibration and temperature extremes. They can 
be produced in any size, colors or design and applied at fast produc- 
tion line speeds. No rivets, bolts or screws required. Easy-to-use 
methods of adhesion permit fast, lasting application to any known 
commercial surface. Investigate the better ‘“Trademarksmanship” of 
Meyercord Decals. Free designing and technical service is at your 


disposal. Write for literature. Address all inquiries to Department 16-4. 


Buy War Sonds and Keep Them 


THE MEYERCORD Co. 


World’s Largest Decalcomania Manufacturers 


53323 WEST LAKE STREET + + +’ CHICAGO 44, ILLINOIS 
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UEK AST Goes to War 


... Non-Glaring 


... Large, Medium and Fine Wrinkle 


Speed up war production with this new, 
improved Berry Brothers’ Rufkast. Quick 
baking means more production. Strong 
wrinkling action protects it against 
shiners—results in fewer rejects. Non- 
glaring surface cuts down eye strain— 
makes the fine-pattern-dull an ideal 
finish for instrument panels. 

Use Berry Brothers’ Rufkast as a time- 
saving finish on radio and radar equip- 
ment. 

All three patterns—large, medium and 
fine —can be baked with infra red 
equipment, as well as in gas or electric 
ovens. All wrinkle properly, even under 


high initial heat. Edges and corners 
wrinkle uniformly, and hardening of film 
continues after baking, due to oxidation 
of drying oil. 

Infra red baking time depends upon 
weight of metal, but 10 minutes with 250 
watt lamps is usually sufficient. Gas or 
electric oven baking is one hour at 
250-275°. 

Available on low priority. Write for 
further information. 


BROTHERS 


ints: Varnishes: namels-Lacqu rs& 
Besoit opts, Vi - E wi rie Ont. 


BOSTON ¢ JERSEY CITY ©* CINCINNATI ¢® CHICAGO 
ST.LOUIS © INGLEWOOD, CALIF. © MONTREAL 
WINNIPEG *« TORONTO 


UALITY FINISHES SINCE 1858 











Think of saving 90% ‘4 


71S] f drawings ! q 
eee = DATA FOR 


ENGINEERING 


Ninety percent in time and economy 
isexactly what the Potter& Johnston 
Machine Co. of Pawtucket, R. I., 
gained when they installed their 
Portagraph. 

Their problem was one common 
to the engineering profession today 
—tremendously increased demands th 
on the drafting room concurrent 
with war-reduced manpower. 

“Some of our machine tracings 
require 80 to 90 hours’ drawing 
time’’, states Harold B. Soule, As- 
sistant Chief Engineer. ‘“The slight- 
est revisions meant 40 to 50 hours 
for complete tracings. Portagraph 
reduced this operation to 4 or 5 
hours, stepping up production in 
these busy times ten to one.”’ 

Using the 40” x 60”’ Vacuum-Seal 
Portagraph, — available also in 
30” x 40” size — Potter & Johnston 
immediately discovered another 
great time-saving. Eliminated were 
the hour-consuming checkings for 
accuracy with Portagraph’s speedy 
reproduction of ink-like photo- 
copies of anything written, printed 
or drawn. “It’s surprising’’, Mr. 


POTTER & JOHNSTON does it with leace «a ox oe ee 
originals when we work from old 


PORTAGR APH vacuum-seal printer worn tracings, transforming them 


into featherweight paper positives 
for blue printing by means of Porta- 
graph reverse negatives.” 


SPEED. VER s arity - SIMPLICITY . Econom’ 


REMINGTON RAND 


|| PORTAGRAP, 














THE CONTINUOUS ROTARY PORTAGRAPH 
is ideal when original drawings larger than 
the capacity of Vacuum-Seal Portagraphs are 
needed. Produces copies from originals as wide 
as 42” and of unlimited length with continuous 
rotary operation. It excels in reproducing 
drawings, tracings, maps, blueprints, or other 
large volume copying. i 


PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, BUFFALO 5, N. Y: 
300 


FREE—A helpful 20-page book of 
practical suggestions —- “‘How to 
Reduce Manual Tracing, Drawing 
and Copying’’. Ask our nearest 
Branch Office for a copy. 
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DOW CORNING, first in silicones, 
is fully equipped with new plant and facilities for 
the production and distribution of an expanding line of silicone products 


American industry has been quick to utilize the new Dow Corning Silicones—to see the 
potentialities inherent in their higher order of heat stability, chemical inertness, water 
resistance, and dielectric properties. Dow Corning is now supplying, directly or through 
selected distributors, the following silicone products: 


Water-white, odorless, inert ¥ ee ae its Pins inisuc 
FLUIDS Silicone Liquids . . . notable — heat stability for impregnat- 


for their low rate of viscosity ing, coating and bonding, and 
change over a wide tempera- waterproofing inorganic insulating materials 
ture range, low vapor pressure, water repellency, such as asbestos, mica, and Fiberglas cloth, 


tape, and sleeving. Other special purpose 
and good dielectric properties. silicone resins and compounds are available. 


Ignition Sealing Compound . . . an rT oA \ 
4 easily applied silicone waterproofing ' | STOPCOCK GREASE 
compound having excellent dielectric | VU J 
properties, corona resistance, and the 
consistency of petroleum jelly. It neither hardens 
nor melts at temperatures ranging from — 40° F. 


to 400° F. 


A chemically resistant Silicone 
Grease for lubricating stopcocks 
and other ground glass joints. 


Special Low Temperature Compound 4  ) 
- an oxidation resistant lubricant | | ; ; PLUG COCK GREASE 
and sealing compound developed for ; yy 3 


A Silicone Grease that affords easy 
use at temperatures as low as — 70° F. 


operation of lubricated plug valves 
over wide temperature ranges in most diffi- 


A lubricating Silicone Grease for apes lciaaieneee cs 


special applications in the tempera- 
ture range of —70° F. to 190° F. 


A lubricating Silicone Grease for 
special applications where operat- 
ing temperatures range from 0° F. 
to 400° F. 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
ADDRESS ALL INQUIRIES TO BOX 592 
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Wit 7 RUST? 


MOLTEN ZINC—applied by the 
Hot-Dip Galvanizing Process— 
provides the greatest possible pro- 
tective coating against rust. A 
positive bond between coating and 
base metal is the result of the high 
temperatures employed in the Hot- 
Dip Method. The definite fusion 
or tne two metals means longer 
life and service. Thousands of in- 
stallations—their life increased 
twenty to forty years—are testi- 
mony to savings of millions of 
dollars in costly maintenance and 
replacement. 


esf Zinc Coan, 


No guesswork in the Hot-Dip 
Process! Years of experience in 
laboratory and field have proved 
the rust prevention value of Hot- 
Dip Galvanizing. It is most eco- 
nomical and dependable. 

If your products or insta!lations 
are exposed to conditions that 
cause corrosion—let us tell you 
how Hot-Dip Galvanizing will 
extend their life and save you 
money. Write today. American 
Hot-Dip Galvanizers Association, 
Inc., First National Bank Build- 
ing, Pittsburgh 22, Penna. 






“If it carries this seal 





Buy from the qualified members 







it's a job well done.” 






listed below and KNOW you are 
getting a genuine HOT-DIP job, 





CALIFORNIA 
LOS ANGELES GALVANIZING CO., HUNTINGTON PARK 
ATLAS GALVANIZING, INC., LOS ANGELES 
EMSCO DERRICK & EQUIPMENT COo., LOS ANGELES 
JOSLYN CO. OF CALIFORNIA, LOS ANGELES 
WESTERN GALVANIZING COMPANY, LOS ANGELES 
HUBBARD & CO., OAKLAND 
JOHN FINN METAL WORKS, SAN FRANCISCO 
SAN FRANCISCO GALVANIZING WORKS, 

SAN FRANCISCO 
SUPERIOR PACIFIC GALVANIZING CO., LOS ANGELES 
RHEEM MANUFACTURING CO., RICHMOND 
INTERNATIONAL DERRICK & EQUIPMENT Co., 
TORRANCE 










CONNECTICUT 
WILCOX, CRITTENDEN & COMPANY, INC., 
MIDDLETOWN 


GEORGIA 
ATLANTIC STEEL CO., ATLANTA 


ILLINOIS 

EQUIPMENT STEEL PRODUCTS DIVISION 

OF UNION ASBESTOS AND RUBBER CO., 
BLUE ISLAND 

JOSLYN MFG. & SUPPLY CO., CHICAGO 

STANDARD GALVANIZING CO., CHICAGO 


MAINE 
THE THOMAS LAUGHLIN CO., PORTLAND 


MARYLAND 
SOUTHERN GALVANIZING COMPANY, BALTIMORE 





















MICHIGAN 
RIVERSIDE FOUNDRY & GALVANIZING CO., 
KALAMAZOO 


MINNESOTA 
LEWIS BOLT & NUT CO., MINNEAPOLIS 


MISSOURI 
OLUMBIAN STEEL TANK CO., KANSAS CITY 
MISSOURI! ROLLING MILL CORP., ST. LOUIS 


NEW JERSEY 
DIAMOND EXPANSION BOLT CO., INC., GARWOO0D 
L. O. KOVEN & BROTHER, INC., JERSEY CITY 
INDEPENDENT GALVANIZING COMPANY, NEWARK 


NEW YORK 
ACME STEEL & MALLEABLE IRON WORKS, 
BUFFALO 
THOMAS GREGORY GALVANIZING WORKS, 
MASPETH, (N.Y. C 
ATLANTIC STAMPING CO., ROCHESTER 





OHIO 
THE WITT CORNICE COMPANY, CINCINNATI 
THE FANNER MFG. CO., CLEVELAND 
THE NATIONAL TELEPHONE SUPPLY CO., 
CLEVELAND 
INTERNATIONAL DERRICK & EQUIPMENT CO. 
COLUMBUS 
THE NEWARK GALVANIZING CO., 
NEWARK 
OMMERCIAL METALS TREATING, INC., TOLEDO 


OREGON 
GALVANIZERS, PORTLAND 


PENNSYLVANIA 
LEHIGH STRUCTURAL STEEL CO.. ALLENTOWN 
AMERICAN TINNING & GALVANIZING CO., ERIE 
PENN GALVANIZING CO., PHILADELPHIA 
HANLON-GREGORY GALVANIZING CO., PITTSBURGH 
OLIVER IRON & STEEL CORPORATION, PITTSBURGH 


RHODE ISLAND 
JAMES HILL MFG. CO., PROVIDENCE 


WASHINGTON 
ISAACSON IRON WORKS, SEATTLE 


WISCONSIN 





ACME GALVANIZING, INC., MILWAUKEE 


GALVANIZING 
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AN ENGINE-MOUNT RING BEING COMPLETED 


Skillful men and marvelous machines 
make difficult jobs like this —look so easy! 


The latest ty pe of modern automatic equipment, repre- 
senting hundreds of new production devices pioneered 
by our engineers, combined with the exceptional skill 
of our loyal workmen enables us to bend tubes into 
the most complicated shapes to fit the most exacting 


requirements, 


Tiny oil lines, intricate manifolds, intake pipes, exhaust 
colle tors, etc. 


for plumbing. dairy equipment. locomotives. and machine 


tool produ tion, 


Here's experience, skilled engineers and workmen. 


modern equipment and good management to assure 


304 





THIS MACHINE WILL BEND TUBES UP TO 6 INCH STAINLESS STEEL. 


for airplane and automotive industries, 


precision work for your tube-bendineg problems 


prompt deliveries, 


Write for informative booklet about tube-bendins 
its best to American Tube Bending Co. Inc.. 7A | 
rence St.. New Haven 11. Conn, 


AMERICAN 
TUBE BENDING 
COMPANY, INC. 


PRECISION to aircraft standards 
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FOR PROFIT-MINDED FABRICATORS 


IF YOU’RE A FABRICATQR of round, flat, shaped wire; 
or strip steel up to 10 inchés—turn to Roebling 
for your materials. You’ll find your men, machines, 
methods work better—more profitably, too. 

When you specify, “wire from Roebling”, the 
steel analysis and grain structure is closely con- 
trolled. The tensile strength, dimensional accuracy 
and ductility will comply precisely with your most 
exacting requirements. 

Roebling strip steel is now available in widths 
up to 10 inches. In forming, punching, shearing, 
drawing it often adds efficiency to these operations. 


I= Y 


FLAT 
WIRE 


SHAPED 
WIRE 


STRIP 
STEEL 


Finish, dimensions and steel-analysis being right 
—as you require them. 

You’ll find it good business to always call in 
your Roebling Engineer. He can tell you what’s to 
be had now, and what’s coming. Put Roebling on 
your program now—and tomorrow. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


Gi fra off 


ELECTRICAL 
WIRES AND 
CABLES 


WIRE 
ROPE 


ROEBLI 


PACEMAKER 
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PRODUCTS 


WOVEN WIRE 
FABRICS 
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e You can get much useful information on the at the research laboratories of Electro Metal- 
physical properties of the high-strength cold- —_lurgical Company, and are part of a broad 
rolled austenitic alloy steels by writing for the | development program to find new or improved 
technical publications listed below. ways of using stainless and other alloy steels 


All these papers are based on studies made __and irons. A ile 


ferging: 

“The Stress-Strain Characteristics of Cold-Rolled Austenitic Stain- nethod 
less Steels in Compression as Determined by the Cylinder Test throus 
Method” — describes a method for determining compressive strength of 


; fageous 
thin sheets of these steels; it is illustrated by curves from the tests on typical 


sructur 
and stri 
Here 


grades of stainless steel. 


“Effects of Low-Temperature Heat-Treatment on Elastic Properties 
of Cold-Rolled Austenitic Stainless Steels’’ — a 16-page paper, illus- we 
trated by charts and graphs, on the results of various low-temperature i. 
heat-treatments on the mechanical properties of cold-rolled austenitic erging: 
stainless steels. ite me 

itewise 


Forged 


“‘High-Manganese Austenitic Steels’’ — physical data on new high- 
strength steel, for possible use in aircraft construction and in other light 
weight structures. wetul 
forging 


Tension and Compression Stress-Strain Characteristics of Cold- iy 
r 


Rolled Austenitic Chromium-Nickel and Chromium-Manganese- 
Nickel Stainless Steels’’ — a compilation of important physical data on 
Buy United States War Bonds and Stamps austenitic chromium-nickel and chromium-manganese-nickel steels. 


Erectro METALLURGICAL COMPANY JTACsaaeyriteal 
Unit of Union Carbide and Carbon Corporation — 


30 East 42nd Street UCC) New York 17, N. Y. , 
In Canada: Electro Metallurgical Company of Canada, Limited, Welland, Ontario Ferro-Alloys ov Woes 


5 TRODUE 
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he sketches portray the fundamental character of machines of tomorrow, a broader use of forged parts is 

ingings as compared with parts produced by other definitely indicated. Forgings provide important sav- 
- methods. Only in forgings will you find the tough ings in weight because parts of smaller sectional thick- 
t ‘brous grain structure, with the grain flow advan- ness may be safely used. Forgings require a minimum 
ageously directed throughout the piece, and the fibre of machining, and the forging process eliminates in- 
| iucture concentrated at the points of greatest shock ternal defects which might cause sudden breakdown or 

ind stress. failure. 
P Here is the "secret," known to hammersmiths for When you need flat die, drop or upset forgings, let 
: undreds of years, of the far greater resistance of our more than a hundred years of experience help you 
" irgings to tensional and torsional stresses. As forgings as it has hundreds of aircraft and ordnance builders 

te metal in an intensely compressed state, they are during the war era. 
’ lewise highly resistant to compression and impact. 
" forged parts also rank high in fatigue resistance and KROPP FORGE COMPANY 

weful life. Measured in service per dollar expended, 5301 W. Roosevelt Road 
. ‘ngings are economical. Chicago (50), Illinois 
For the advanced, speedier and more trouble-free Engineering Representatives in Principal Cities 
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Standard machine tools, made in America by 
the world’s leading industry of its type, are 
winning the wars. They are the envy of our 
enemies . . . the backbone of our future. 
But there are products . . . many of them 
. which require specially designed high 
speed automatic machinery to put them eco- 
nomically within the reach of all. This is a 
peacetime problem soon to confront industry. 


It is also a problem which many “name” 
companies afe now entrusting to Atlas for 
solution. We have the personnel . . . 300 or 
more specialists Engineers, Designers 
and Toolmakers, whose varied experience is 
pooled for the creating of products, tools, 
dies, jigs, special machinery and even com- 


s ATLAS 


Castor Kensington 






Avenues, 


“One multi-process automatic. 
and we can scrap FOUR slow.....” 


plete production lines. A complete plant, 
equipped with the last word in precision 
machines and testing equipment, enables 
them to build and prove the means for 
making your products better, faster and at 
lower costs. 

Atlas service is all-inclusive or partial, as 
your needs dictate. We work in cooperation 
with your staff or “on our own” .. . for 
large or small programs, an intricate multi- 
purpose machine or a single part. . - 
electronics, plastics, fine instruments, trans- 
portation, refrigeration . . 


If you are understaffed . . . too busy with 
war work . . . or need specialized aid . . . call 
Atlas for a consultation. Brochure on request. 


TOOL & DESIGNING COMPANY 
METAL STAMPING COMPANY 


Philadelphia 24, Pa. 
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Parco Lubrizing assures longer life to 
moving parts, contributes to smooth, 
efficient operation, and stretches the 
time between reconditioning jobs. 


Pistons, piston rings, cylinder liners, 


valve tappets and camshafts are just 


a a few of the many parts that are now 
being Parco Lubrized in regular pro- 
duction. Never put two bare metal 

> parts in contact in any machine assem- 
bly where wear is a factor. 


-_ / 


What ls Parco lubrizing? 


Parco Lubrizing is a simple, inexpensive 
chemical treatment, that produces on bear- 
ing surfaces of iron and steel, without the 
use of electric current, a nonmetallic, oil 
absorbent coating that permits rapid break- 
in of moving parts without scoring or 
scuffing and reduces subsequent wear. 


Parco Lubrizing not only pro- PARKER RUST PROOF CQMPANY 


tects against wear but also “3 ’ : / 
provides rust sesietance. | 2179 East Milwaukee Ave., Detroit 11, Mich. 





} 194 ) . + 
IL, bUcT ENGINEERING — APRIL, 1945 





This valuable book—just off the press—t¢lj 
you how to select the proper quality, weight, thic 

‘ness, shape and size of felt to fit any particular fg 

: quirement; how easily to order cut felt parts with 

T f | S . ie i h 1 0 K complete assurance that your parts will be prompt! 
and accurately supplied. Send for this book toda 

and learn why it is decidedly to your advantage x 


* ca 
contains everything order cut felt parts from the company which co 


trols every step in felt manufacture right from th 


you want to know 


combing of the wool. 


Als6, we will be glad to put your name on thelis 
qd 0 Tit ll f - f arts for Felters Engineering Bulletins, published fron 
time to time to give greater details about some 


Send for it today the specific uses and advantages of Felters Fel 


rue Felters Company 


210-E SOUTH ST., BOSTON, MASS. 


Offices: New York, Philadelphia, Chicago, Detrost 
Sales Representatives: Dallas, Nashville, St. Losis 

Mills: Johnson City, New York; Millbury, 

Massachusetts; Jackson, Michigan 
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A PANELYTE® 


| PRECISION-FABRICATION 
SHOWN IN HAMILTON 
PROPELLER BLOCKS! 
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Final inspection — Micrometer indicators used to determine accuracy of 
machining of PANELYTE Barrel Support Block to assure e3,act tolerances. 





The straight-line mass production of PANELYTE- Barrel Support 
Blocks demands no less than 12 different machining operations. Man- 
ufactured for the Hamilton Standard Propeller for bomber and combat 
planes, this intricate part aligns and supports the controllable pitch 
mechanism, in relation to the housing. The slightest variation in any 
machining operation would result in faulty propeller performance. 

Grinding, sanding, drilling, counterboring, and various.kinds of 
milling are among the operations in the precision-fabrication of these 
PANELYTE Blocks. Three decimal tolerances are maintained on all 
critical dimensions. Ample facilities permit rapid mass production of 
this and other equally complex and essential structural parts. 











Vértical milling of 3” and %” radii on 
PANELYTE Barrel Support Block, milled to 
Why not take advantage of the extensive, first-hand experience of tolerance of +.001” as curved surface must 


the Panelyte Engineering Staff in de- exactly fit inside contour of barrel. 
signing, developing and producing 
fabricated and molded structural 
parts? 


Barrel Support Block of fabric 
base PANELYTE — Note com- 
plex design of part, 3 different 
size holes, and milled seat 
and milled oil groove. 


\ Uf o~ 


Jt ff ff ff ft Qh 4X Af 7 
CCL Wht he b {f/ G4, YU 








Sales Offices: Atlanta, Boston, Chicago, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City, Los Angeles, 

Mexico City, Montreal, New Orleans, Phoenix, Portland, St.. Louis, 

St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
IN PAPER, FABRIC, FIBRE GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 





Prepuct ENGINEERING — APRIL, 1945 a 












































THAN SKIN DEEP 





Electronically operated Recordagage is 
supported, protected, and attractively 
housed by its sturdy Ls cabinet 


The Physicists Research Company, 
builders of the electronic displace- 
ment charting device called the Re- 
cordagage, chose Lindsay Structure 
for the housing for other advantages 
as well as for its attractiveness. ' 


Equipment housed in sturdy Lind- 
say Structure is protected against dirt, 
moisture, and mechanical damage. 
The die-formed parts for Ls fit snugly 
together; Ls units, utilizing the prin- 
ciple of uniform tensioning, are 
rigid and vibration-proof. 


The unique high strength-weight 
ratio of Lindsay Structure saves space 
and weight in any of its thousands 
of applications. No heavy, bulky di- 
agonals, gussets, or struts are neces- 
sary. Quickly and easily assembled, 
this modern method of light metal 
construction requires no retooling, 
trimming, fitting, welding, or rivet- 
ing for its erection. 

Investigate the advantages of Ls 
when applied to your product. Write 
to Lindsay and Lindsay, 222-B W. 
Adams St., Chicago 6, Ill.; to 60 E. 
42nd St., New York 17, N. Y.; or to Lind- 
say Structure (Canada) Ltd., Dominion 
Square Bidg., Montreal. 


Easy to assemble 


» 


UCTURE 
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In the post war era, wherever man 
travels, or world trade brings pros- 
perity—there you will find Copper 
doing the jobs that no other metal can 
equal. There too, will be proven again, 
the superiority and outstanding de- 
pendability of Hussey Copper and 
Copper products. Hussey engineers 
armed with new developments in 
Copper will welcome the opportunity 
of cooperating with you now. 














Cc. G. HUSSEY & COMPANY 


(Division of Copper Range Co.) 
ROLLING MILL and GENERAL OFFICES: PITTSBURGH, PA. 


Warehouse Stocks in New York, Philadelphia, Cleveland, Cincinnati, St. Louis & Chicago 
Contact your nearest warehouse. 


D 
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Bronze applications, and at a substantial reduction in 
| N VY & S$ T i G A T i cost. “600” ALLOY weighs about 8% less than Phosphor 

Bronze and carries a lower base price. 

In addition to bearing qualities, this alloy has excel: 


"600" ALLOY lent physical properties, corrosion resistance, ability to 

operate with scant lubrication and withstands abrasives 

iT CONTAINS NO TIN better than most bearing alloys. The high strength of 

‘600” ALLOY is often taken advantage of because itis 

possible to manufacture in one piece, a unit requiring 

Preference Order M-43 prohibits the use of more than 2% ‘the combined properties of two or more ordinary alloys. 
of tin for mony types of products. Wrought or Cast Bronzes “600” ALLOY is a FORGEABLE Bearing Metal which has a 


needed for bearing or wearing Surfaces require 5% or density and homogenity of structure, while Phosphor Bronze 
more of tin. 600 ALLOY contains no tin, but fulfills the has a tendency towards porosity."600”ALLOY will outwear 


same services. Its use, therefore ... for many applications, stainless steels, nitrided steels and bronzes when operating 
nullifies any hardship which might result because of this in liquids containing abrasive materials such as grit or sand. 
limitation. 


. we Samples of “600” ALLOY are available for test purposes 
Bearings of 600 ALLOY, Gears, Pinions, Bushings, Spindles, Write us if you have a bearing problem. “600” ALLOY may 
and many cther parts, have successfully replaced Phosphor be the very solution. 


MUELLER BRASS CO. 


PORT HURON,MICHIGAN 
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Still new—but proved in important wartime applications— 
Columbia's Allymers merit consideration for products re- 
quiring crystal-clear castings or high-strength laminations. 
In the three basic Allymer types—or their modifications— 
you may find the material which precisely meets your pro- 
duction needs for direct polymerization, laminates, or for 
copolymers. 

The Allymers are thermosetting, contact-pressure mon- 
omers which can be stored for relatively long periods without 
the use of inhibitors. They are easily handled and evolve no 
gaseous or other by-products in polymerization. They are— 
depending upon the type—either non-irritating to the skin 
or require only slight care to avoid skin irritation. Here is a 
brief description of their individual characteristics: 

Allymer CR 3939—A monomeric liquid of low volatility which, 
when heated in the presence of a peroxide catalyst, is 
transformed into a hard, insoluble, infusible, glass-clear 
solid. It affords an unusually high degree of optical clarity— 
89-92% light transmission per 14” thickness. Also avail- 
able in sheets, rods and tubes. 


_COLUMBI 


GRANT BUILDING 


Allymer CR 149—a crystalline monomer which, with gentle 
warming, becomes a viscous liquid and on exposure to a 
peroxide catalyst with heat, assumes a structure similar to 
Allymer CR 39. Especially desirable for laminated products 
where high strength and lightness of weight are essential. 

Allymer 170—A liquid monomer, noteworthy for faster 
curing. It may be modified in any proportion with the other 
Allymers to attain desired properties. 


DATA AND-SAMPLES FURNISHED ON REQUEST 


Comprehensive data and reports of extensive research will be 
provided on request. Though not essential, a statement of 
your intended use will be helpful in supplying specific 
information desired and samples appropriate for experiment. 


crthrreb terre 


PITTSBURGH PLATE GLASS COMPANY 
COLUMBIA CHEMICAL DIVISION 


PITTSBURGH 19, PA. 


HICAGO * BOSTON ¢ ST. LOUIS ¢ PITTSBURGH ¢ NEW YORK ¢ CINCINNATI *¢ CLEVELAND ¢ PHILADELPHIA ¢ MINNEAPOLIS * CHARLOTTS « LOS ANGELES 
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Tanks and tank destroyers now serve a dual 
function ... for close range fire-power and 
as mobile, armored artillery units with an 
effective range of several miles. 


A precision aiming device ... called the 
AZIMUTH INDICATOR... enables the 
crews of tanks and tank destroyers to quickly 
adjust a gun turret to a direct horizontal 
and, with the aid of reconnaissance planes, 
the device accurately and quickly courses 
the aiming for the transverse position. 








U. S. Signal Corps phote 


The Aim és... ACCURACY! 


The azimuth indicator (illustrated) is made 
by the Beam Manufacturing Company of 
Webster City, lowa. The rubber parts (illus- 
trated) are produced for "Beam" by The 
Ohio Rubber Company. Like all components 
of the azimuth indicator, these rubber parts 
must conform to rigid standards. 


From beginning of manufacture to "end 
use" of the azimuth indicator, the aim is 
ACCURACY. When YOUR aim is accu- 
racy in mechanical molded and extruded 
rubber or synthetic rubber parts—call for— 





eT 


W 


| 

» i 
FY VAR 
VTMUIUMMLTALAN Lee EAA TSA 


BRANCHES: DETROIT + NEW YORK + CHICAGO + INDIANAPOLIS + WASHINGTON + CLEVELAND 
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Vaccinated against Fever and Chills 


Airplanes can now fly seven or eight miles above 
the earth, where thermometers register 60 to 70 
below zero. 

Steam turbines run at 1200°—hot enough to turn 
hard steel cherry red. 

The steel castings that are component parts of the 
engines that work under these extremes, and over the 
wide range in-between, are conditioned for their jobs 
by scientific metallurgy and by heat treatment. 

We start with alloys that have a certain amount of 
natural ability to endure very high or very low tem- 


peratures, or alloys that have any other combination of 


MODERNIZE AND 
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IMPROVE 


properties called for by the job. 

And then these properties are enhanced by heat 
treating, which has developed into a very exact science. 

Research has given the steel founder a lot to work 
with. Tell him what conditions you want to meet, and 
he can provide steel castings with prescribed-in-advance 
mechanical properties. 

If you let your steel foundry work with you at the 
planning level, you can be sure of results—sure of satis- 
factory performance in the finished product. 

Published by the Steel Founders’ Society of America, 
to tell you about its organized Research Program. 


YOUR PRODUCT WITH 





Where clean air 


is an essential 


“material... 


specify Dust-Stops” 


In many types of equipment clean air 
is an essential material for the protec- 
tion of precision parts, for the attain- 
ment of maximum efficiency, for the 
elimination of excessive maintenance 
and for the facilitation of operation 
under adverse conditions. 

Many designers have proved that 
the way to provide clean air economi- 
cally is to specify Dust-Stops as a 
component part of the product. These 
low-cost, replacement type air filters 
are now being used on a wide range 
of stationary and mobile equipment. 

The Dust-Stop Air Filter is con- 
structed of packs of glass fibers 


(Fiberglas* ) coated with an adhesive, 
faced with metal grilles and bound on 
the edges with a fiberboard frame. 

The Fiberglas fibers, packed to 
proper density, form an exceptionally 
effective medium for air filtration. 
Being glass, they are inorganic, chemi- 
cally stable, resistant to heat, corro- 


sive vapors and most acids. And, 


heing glass, they do not absorb the 
nonodorous, nonevaporating adhesive 
with which they are coated. Each im- 
pinged particle of dust is quickly 
soaked, acting as a wick to carry 
adhesive to other particles. Thus. the 
adhesive remains effective until the 


filter is so heavily loaded with dust 
that resistance to air flow calls for 
replacement. 

Because of their low cost and ready 
availability from suppliers in nearly 
every community, Dust-Stops _ that 
have done their job can be easily and 
economically replaced. 

Why not give your products the 
competitive and operating advantages 
of Dust-Stop Air Filters? Write for 
complete information today: Owens- 
Corning Fiberglas Corporation, 1915 
Nicholas Building, Toledo 1, Ohio. 
In Canada, Fiberglas Canada Ltd., 
Oshawa, Ontario. 


OU STE AIR FILTERS 


*T.M. Reg. U.S. Pat. Off. 


\ ‘ 7 


—a FIBERGLAS product 
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' ALUMINUM 
ALLOYS 















Good castability, because of their carefully 
developed compositions, is one of the important 
advantages of Red-X Alloys for such critical 
parts as those listed to the right. 





e CRANKCASES 
eCYLINDER BLOCKS 
@ DIESEL ENGINE PISTONS FOR 


he Reduced expansion, so desirable in pistons HIGH SPEED LOCOMOTIVES 
ze and other castings subjected in use to elevated e DIESEL ENGINE BLOWERS 
#6 temperatures, is another advantage possessed (ROTORS AND HOUSINGS) 
“7 by Red-X Alloys. @ PASSENGER CAR AND 









0. Precise adaptability to specified casting TRUCK PISTONS 
‘i requirements because of their range of compo- ¢ SUPERCHARGER 
sitions, is also an important reason for the wide HOUSINGS 


use of Red-X Alloys in critical parts. © TANK ENGINES 
—- . : : AND 
Write today for complete information on the PISTONS 


advantages of Red-X Aluminum Alloys for your 


particular applications. \ ' 
THE NATIONAL SMELTING COMPANY i 


6712 GRANT AVENUE « CLEVELAND 5, OHIO 
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...-GI FLASK IN 
MOLDED PLASTIC 


























Shows STANDARD Engineering for Versatility 


On land and sea and in the air serv- 
ice, many a GI owes his very life to 
rations kit 


this emergency engi- 


neered by the Army Air Forces 
specialists at Wright Field. 

For this particular job, Standard 
Molding designed the multi-pur- 


pose flask illustrated. It is suitable 


Branches: NEW YORK—R. S. Christie Co., 
DETROIT—Standard Molding Corp., 6432 Cass Ave., Zone 2. Telephone: 


CHATTANOOGA - 


STANDARD @ 


for use not only in the Arctic, but 
also in the Tropics, overcoming the 
hazards of temperature and humid- 
ity extremes, fungus growth, cor- 
rosion, shock and moisture. 

This multi-purpose flask is an ex- 
ample of the versatility of molded 


plastic when custom-designed by 





“Crammoreition 


460 Bacon Street, Dayton 1, Ohio 






Standard Molding of Dayton. Your 
product's plastic design can also be 
coordinated with its ultimate serv- 
ice conditions. Standard’s Produc- 
tion Design Service is as near 4 
your telephone. Call Dayton or call 
or write our nearest branch office, 


listed immediately below. 


175 Fifth Ave., Telephone: Gramercy 7-8929 


Madison 6300 


Standard Molding Corporation, P. O. Box 350. Telephone: 62101 


MOLDING 


Telephone: HEmlock 8307, 
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SHEETS 





SHEETS 
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“STAINLESS | | STAINLESS 


SHEETS SHEETS 


New 1945 EASTERNNS TA NLESS 
Catalog will | soon be ready / 


j 


Your 





Your free copy of the comprehensive new 80-page Eastern Stainless 
catalog will shortly be available. Compiled and edited by Eastern Stain- 
less technical experts, ic authoritatively covers modern applications of 





EASTERN STAINLESS STEEL CORPORATION 


Iso be Baltimore, Maryland Dept. 48 


 S€IY" @ Stainless Steels in many great industries and institutions including your 


Gentlemen: Please reserve for me a copy of your 
roduc: Bown. 


free 1945 catalog “EASTERN STAINLESS STEEL 


SHEETS.” 
ear as 


Complete in every detail, profuse with interesting illustrations, the new 
or call 


1945 Eastern Stainless catalog will be a valuable addition to your refer- 
office, 


ence files. . . it'll serve you well as an office-handy encyclopedia giving 

authentic information on how Stainless Steels are best suited to your needs. 

Today—fill out and mail the coupon at the right. You will be sure to 
receive your free copy of the 1945 Eastern Stain- 
less catalog as soon as it is ready, 


pronncnecceseenececnaesenasencnnscceneey 








IML Co, B-Ct 


ASTERN STAINLES BALTIMORE, MARYLAND 
SALES REPRESENTATIVES: CHICAGO, 201 N. Wells St., Phone: State 6533 ° CLEVELAND, 1010 Euclid Avenue, Prospect 2020 
DALLAS, 4533 Livingston Ave., Justin 8-5772 * DETROIT, 6505 Second Bivd., Madison 8570 * DETROIT,” 906 Fisher Bldg 
Trinity 11465 * LOS ANGELES 10887 Chalon Road, Arizona 3-8273 * NEWARK WN J 972 Broad Street, Market 2-2C68 


PHILADELPHIA, 7444 Fayette St., Li+ ngston 2002 
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PISTONS 


A leading Diesel manufac- 
turer has used ArmaSteel 
pistons for years, chalking 
up impressive records of 
continuous service. 


GEARS 


Faster gear produc- 
tion through casting 
closer to finished di- 
mensions and easier 
machining is a lead- 
ing advantage of 
ArmoSteel. 


CLUTCH 
THROWOUT COLLARS 


The special qualities 
of ArmaSteel well 
fit it for the heavy 
loads and wear to 
which throwout col- 
lars are subjected. 


BUY ANOTHER 
WAR BOND FIRST 


The metal that boosts output, cuts 
costs, saves time, when ““GO-Day” comes 


The time lag from plan board to 
sharply with ArmaSteel, the metal 
hundreds of strategic war uses. 
sider these factors: 


i 


ArmaSteel is cast to conform closely 
to final shapes, cutting machining time, 
lowering cost of manufacture and re- 
ducing scrap loss. 


. ArmaSteel is much easier to machine 


than steel bar stock and forgings of the 
same Brinell hardness. 


. ArmaSteel has a uniform structure and 


a high yield ratio, with good fatigue 
and wear properties. 


- ArmaSteel responds to selective hard- 


ening by any of the commercial pro- 
cesses, such as induction, flame-hard- 
ening or bath immersion. 


In 


. ArmaSteel 


finished product can be cut 
that has proved its mettle in 
your reconversion plans con- 


ArmaSteel maintains its properties o! 
sub-zero temperatures. 


. ArmaSteel may be machined and pol- 


ished to the mirror finishes so necessary 
to reduce friction. 


ArmaSteel can be cast to combine 
several parts in one integral casting 
thereby reducing machining and oF 
sembly costs. 


can be heat-treated to 
cover a wide range of physical 
properties. 


Leading manufacturers have proved ArmaSteel to be an excef 
tionally versatile material, adaptable to varied requirements and 
lending itself to time-saving techniques. 


Investigate ArmaSteel. 
in your product. 


Write us, detailing your requirements. 


It may effect savings and improvements 


Specify 


ArmaSteel in your reconversion plans. 


| INDUSTRY 


SAGINAW MALLEABLE IRON bpivision of GENERAL MOTORS 


SAGINAW, MICHIGAN 


"Reg U.S. Pat 
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FORS 


RIL. 1945 


needs this valuable 
bulletin... 


We have a completely 
staffed engineering depart- 
ment experienced in all 
phases of welding and 
design. We will be glad to 
discuss your circular weld- 


ment needs with you. 


@ It describes the advantages and 
substantial savings offered by the welding proc- 
ess. It shows a wide range of ring assemblies 
and the adaptability of fabricating by welding 
that heretofore was not considered or thought 
possible. It includes a table showing the wide 


range and sizes of standard rings and bands. 


The coupon below is for your convenience 


THE AMERICAN WELDING & MFG. CO. « WARREN, OHIO 


- 
Glide] 
STEEL Products Fabricated by flash butt, 


resistance and are welding. 


’ 
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Lookine for maximum 
strength, minimum weight and 
unusual durability? Mag- 
nesium castings are your 
answer. Superior engineers 
will be glad to assist you 

in using magnesium cast- 
ings to the best advan- 
tage. No obligation. 





Informative Booklet 
Facts for the Designer” 


Available Upon Request 





DIVISION OF SUPERIOR BEARING BRONZE CO., INC.-147 BANKER STREET - BROOKLYN 22, N. Y. 


MAGNESIUM CASTINGS TO MEET U. S. ARMY & NAVY SPECIFICATIONS 
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Better Metals for Many Uses 


Precision-made brass and other Western and New Haven, Conn., delivers as speci- 


copper-base alloys will serve important /ied...in sheet, strip, long coils or 
functions in a large number of tomorrow’s — stamped parts. 

new and improved products. We may be able to serve you. 
Manufacturers seeking alloy Now, perhaps—or later. Your in- 


metals to meet very exacting re- BRASS quiry will be welcomed. Western 
quirements find that Western, pbs He 


Brass Mills, East Alton, IIL, 
with mills at East Alton, ILL, XEED Division of Olin Industries, Inc. 


WESTERN Brass MILLS 


MASTERS OF PRECISION 


DIVISION 


BRASS « BRONZE + PHOSPHOR BRONZE + NICKEL SILVER + COPPER 
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UNITED 


1230 SIXTH AVENUE + ROCKEFELLER CENTER +» NEW YORK 20,N.Y. «+ In Canada: DOMINION RUBBER CO., LTD. 
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Engineering rubber mountings for mili- 
tary purposes continues to be a full-time 
job for United States Rubber Company 
specialists in that field. 


In the race to develop new and more accu- 
rate weapons, eliminating disturbing vi- 
bration becomes increasingly complex. 
Electronic instruments in planes, tanks and 
surface craft, as an example, must be insu- 
lated far more perfectly than ever before. 


U. S. Rubber scientists, working closely 
with military experts and manufacturers 
of war materiel, are helping to win this 


fight against vibration and shock. Such 
effort—rightfully given priority until vic- 
tory is assured— means that service to 
manufacturers of non-military goods has 


had to be sharply curtailed. 


But the knowledge being gained in the 
adaptability of rubber compounds and the 
precision-engineering of rubber mount- 
ings is invaluable. 


We are eager to cooperate with you on 
problems of vibration-insulation. But if 
we must postpone the date, we are sure 
you will understand. 


SERVING THROUGH SCIENCE 
WITH ENGINEERED RUBBER MOUNTINGS 


Listen to ‘“‘Science Looks Forward’”’ 


great scientists of America 


new series of talks by the 


on the Philharmonic-Symphon) 


program, CBS network, Sunday afternoons, 3:00 to 4:30 E.W.T. 


STATES RUBBER COMPANY 
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WELDRAWN 


THE SUPERIOR WELDED-AND-DRAWN 
METAL TUBING FROM 54° OD DOWN 


WELDRAWN is the trademarked Superior Tube Com- 
ey= babi amn'4-9 0c (=o MR ab ob bale mma: dab lol aMMolobaalobbal-t-Mm-1-1-1-sahet-t 0h amr- 00 Mme): 
1d aX-¥m o} ah iad Col-0 at-bale Mb aat-c-Uehbbalepor-) ane pbt-Ubtet-t— Mo) ai-1-t- baal (-t-1- mm 

Saqtelel dale ob ales ahabababl— aie alobaatolet-balohet—ii—1e a blelabb a-Mied lol-1- ME co) i -} an 
bakol-¥-Me ablosame-bat-pel-M-heal-salondateen,pidal-Torobatosechian )'s Ph) 9.4.8. | 
has a firm preferred place in industry ...the result of 


eto l-MbE-t-Toi-M- bate ls abled alk rae-t-hel—pa-Voide) aamol-) ace) oaat-balel-F 


Produced in Stainless Steels (various analyses), and “Monel.” 


WELDRAWN Stainless meets U.S. Government Specifica- 
.otobaWy UN Ow Met Sit Wh a's op Cot-VE-> ¢-baak ol (- Mob aid al-M-h4-batel-bac Mob ai ol-t a cc) a Mm 


paat-batol-MR ud abled ah cobb Mb aat-b'a-> 5 0l-toh ht Zal-sal Zoe ME} ol-tehb a atwlb0 ol-ba le) ae 


WELDRAWN for awide variety of small tubing applications. 


VFINE SMALL TUBING 


C 





SUPERIOR TUBE COMPANY, NORRISTOWN, PENNSYLVANIA 


Os 


FOR EVERY SMALL TUBING APPLICATION FROM %" OD DOWN 


SIp 4: : , —_— ’ ye <S ’ wi 9 j 
SUPERIOR ap Seamless in various analyses. WELDRAWN <& => Welded and drawn Stainless, ‘*Monel”’ and ‘*Inconel”’ 


¥ > 
as 5 


SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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E\conomical production ||| 
. i] 








Improved performance ce 





Design Research 
and Engineering services 
+ v | 
available NOW. 













The R. C. A. portable radio was 
a GRAMMES Contract Service 
prewar achievement in product 
development and improvement 
plus lower manufacturing and 
assembling costs. Its smart, eye- 
appealing beauty of design and 
remarkable quality performance 
were sales-making features that 
sold! We are working with 
R. C. A. on their postwar pro- 
gram. 



























































If your postwar metal product 
requires above average func- 
tional designing, ingenious en- 
gineering, distinctive decorative 
beauty of color and finish, pre- 
cision production and mass as- 
sembly, consider GRAMMES 
Contract Service. Design Re- 
search and Engineering Serv- 
ices available NOW for eventual 
postwar production. Let our 
Sales Engineers determine, free 
of charge, if we can help you 
create and manufacture a better 
postwar product and save money. 
Address our nearest branc! 
office. 
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-for your postwar | 
METAL PRODUCT | 















7) YEARS OF PROGRESS 


.. ploneering NEW IDEALS 


its inception in 1875, this unique organization of 
metalworking specialists has pioneered in the development of 
new ideals of quality and craftsmanship. GRAMMES has paced 
progress by its leadership . . . in the continuous research of 
metals and materials, development of special decorating pro- 


cesses, and by its constant expansion of services and facilities 


aa Ls It has been the privilege of GRAMMES to serve 
the Automotive, Aviation, Refrigeration, Radio, Electrical, Toy, 
Giftware and other key industries as Contract Manufacturer. 


eastuiss GRAMMES continues to produce 100% for Vic- 
tory .. . twice honored with Army and Navy “E” awards. 


Newly developed production techniques and in- 
creased facilities will be available to industry . . . pioneering new 
ideals that represent progress. Services available include . .. 
stamping, drawing, spinning, etching, embossing, lithographing, 
enameling, French-fired enameling, plating, spraying, wire form- 
ing, drilling, welding, machining, heat treating, 
anodizing (alumilite), tools & dies and line 
assembly. Engineering and Design staff avail- 
able NOW for product development. 





Two Awares 
Send for booklet describing More T 
Contract Service by Grammes” 


of Wa 





d 
POMMYNES 


MASTER CRAFTSMEN IN METAL... SINCE 1875 








L. F. GRAMMES & SONS, INC. 
264 Union St., Allentown, Pa. 


NEW YORK + CHICAGO + DETROIT - CLEVELAND + MILWAUKEE + PHILADLEPHIA 
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applied over 


—metal, 






Or TOP importance in any chemical 
plant maintenance program are the steps 
uken to prevent corrosive deterioration 
of plant equipment and buildings. 


Various corrosion-resistant 
are available, which when properly 
engineered will protect tanks, pumps, 
pipe, valves and other equipment from 
the corrosive attack of the specific chemi- 
als they are designed to handle. 


But the corrosive problems created by 
in atmosphere heavily loaded with mixed 
umes, gases and moisture, and by con- 
tasation, frequently prove troublesome, 
astly and difficult of solution. 


To solve this problem of protection 
wainst corrosive atmosphere, U. S. 
Stoneware engineers developed Tygon 
Paint. Tygon Paint is a liquid formula- 
tion of pure Tygon—the flexible, rubber- 
like material used to line acid tanks. 
prepared Tygon 
liquefied by the addition of appropriate 
This liquid Tygon 
prepared and 
primed surfaces just like an ordinary 
paint. The solvents quickly evaporate, 
leaving a tough, sturdy, durable, protec- 
te film of pure Tygon. This tough, non- 
non-flammable, 
Tygon film provides lasting protection 
against almost all corrosive fumes. Not 
only are Tygon Paint films resistant to 
the attack of most acids and alkalis, but 
they are likewise unaffected by oil, gaso- 
line, alcohols, fresh or salt water. 


Tygon Paint films do not become 
excessively brittle at low temperatures 
nor soften at temperatures up to as high 
as 175°F. With special primers such as 
Tygon TP-109, temperatures as high as 
200°F may be handled satisfactorily. 


Unlike ordinary paints, Tygon will 
not oxidize and chemically deteriorate 
with age. Tygon Paint films will not 
craze, crack, check, chip or weather. 
Tygon Paint is easy to apply by spray 
gun or brush to almost any 
concrete, 





dries quickly, usually within an hour. 


















and non-toxic 





wood. It air 





The number of coats required depends 


on the anticipated severity of the attack. 


Engineers like it, not only from a sur- 
face protection point of view, but from 
an appearance standpoint as well. Tygon 
Paints are available in a wide color range 
including white, black, gray, green, red, 
blue, aluminum and clear. The smooth 
surface does not wet readily, resists the 
accumulation of greasy fume scum, 
washes easily clean. 


Would you like to try it? We'll be 
glad to send you, without charge, an 
ample sample for any tests you might 
care to make. Address your requests for 
samples to: Process Equipment Division, 
The U. S. Stoneware Company, Akron 
9, Ohio. 


Other Tygon formulations of interest 
to the chemical engineer: 


TYGON SHEET Stocks: For heavy duty 
tank service where corrosive and abra- 
sive conditions are severe, use Tygon- 
lined steel tanks. A full 3/32” of sturdy 
Tygon sheet is applied to the steel shell 
by our exclusive process to form a con- 
tinuous one-piece tank lining—effective 
and durable protection. 


TYGON FLEXIBLE TUBING: Translucent 
or opaque, in diameters up to 114” O.D. 
and in varying wall thicknesses, for fluid 
or gas transmission. Has a flex life ten 
to twelve times that of rubber. 


Complete descriptive details are available in 
Bulletin 1636, free, om request 







EWARE 


AKRON, OHIO 














OTHER 


STONEWARE PRODUCTS FOR MEN WHO HANDLE 





CORROSIVES 











CHEMICAL STONEWARE: TANKS, POTS, JARS, LABORATORY SINKS, PIPE AND FITTINGS IN EITHER CERATHERM-500 HEAT-SHOCK 
RESISTANT OR STANDARD BODIES 
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CHEMICAL PORCELAIN 
AND CEMENT 


FILTER STONES 
RESILON LININGS 


——_ 


RASCHIG RINGS ¢ ACID-PROOF BRICK 
ACID-PUMPS 
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Are you 


for a better product? 


(Can you name the plastic parts that make 
up this “dog”? See chart below.) 


Call this pooch unusual? He’s 
nothing compared with Conti- 
nental’s Plastics Division. 
Today, when selecting the 
right plastic means so much to 
a product, our designers, en- 
gineers and research men 
have produced many unusual 
things. Plastic parts for swivels 
and syringes, cogs and combs 
and cutlery, plane parts and 
pumps—these and a lot more, 
planned and turned out by 
men who know their business. 


Our long years of experience 
in the plastics field plus the 
best facilities you'll find any- 
where add up to the solution 
to any manufacturer’s problem 
of improving an old product 
or introducing a new one. 

So count on Continental to 
suggest the exact plastic fea- 
tures your product should 
have. You'll find an alert, pro- 
gressive organization ready to 
give sound, practical advice 
and assistance at all times. 


Tune in“*REPORT TO THE NATION,” every Saturday over CBS coast-to-coast network 


CONTINENTAL 


CAN COMPANY, INC. 


HEADQUARTERS: Cambridge, Ohio 


Sales Representatives in all 
Principal Cities 





G 








(a) Drawer pulls—injection; (b) Air scoop mounting—compres 
sion; (c) Globe base—injection; (d) Sales ticket-holder 

compression; (e) Funnel—compression; (f) Shell for vaporiz: 
—compression; (g) Bushing—compression; (h) Hairbrush handl« 
—injection; (i) Gearshift boll—compression; (j) Brush cop 


motor——compression 


—— 





to 





C PLASTICS 


DIVISION 


Other products of Continental Can Company: Metal 


COMPRESSION. INJECTION + EXTRUSION : 
cans for food and other products; fiber and paper 


SHEET FORMING + LAMINATION 
containers; crown caps and cork products; machinery 


and equipment. Special war cans and weapons. 
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° OLD WORKING of sheet steel into 
deep drawn shapes is a tricky job and requires ex- 
perience. The amount of draw must be considered, 
die design, metal flow, grain structure, to mention 
only a few. Here at Transue’s-we have the equip- 
ment and the personnel with wide knowledge and 
long experience. T & W customers trust us with 


their difficult deep drawn stampings. 


TRANSUE « 
WILLIAMS 














THIS 
FINE-GRAINED STEEL 
IS 
























Inherently finer grain — achieved through the 
element zirconium .. . together with a balanced 
composition of carefully chosen alloying elements 

... gives N-A-X High-Tensile Steel properties and 
qualities that make it a natural choice for mobile equip- 
ment. More and more of this great low-alloy steel is “on 

the move” in the railroad, trucking and other transporta- 
tion industries, in military vehicles of all types, in varied 





applications that place exacting demands on materials. 
Each desirable characteristic of N-A-X High-Tensile Steel 
is being used to good advantage. Its greater strength is knocking 
out dead weight through lighter designs; its exceptional ductility 
permits fabrication in intricate shapes by efficient methods; its excel- 
lent weldability contributes to over-all strength, providing uniformly 
high resistance to strain and fatigue. We suggest that you get the facts 

on N-A-X High-Tensile Steel as they apply to your production. 


GREAT LAKES STEEL 


N-A-X ALLOY DIVISION +¢ DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 
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vA 
/ 


| kitchen service / 


| / | @ 


stainless strip steel 


For modern housewives, bright new freedom from scouring and polishing... 
and for modern kitchen management, better efficiency, simpler maintenance, 
longer equipment life... with utensils and appliances of stainless steel. 

All the stainless virtues of finer appearance, ease of cleanliness, high 
strength and corrosion resistance are found in Superior Stainless Strip Steel 
...made precisely to your specifitations of composition, temper, width and 
thickness, in long coils for high production of stainless kitchen ware. 


Superior Steel 
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FOR FRACTURE-FREE SPRINGS 
CALL WICK AND SPEN 


Wick and Spen are great believers in tests. They make their 
own steel—and test it. They draw their own wire—and test it. 
And before and after it’s made into springs—it’s tested. 


One of these tests—the bend test—is shown above. A piece is 
cut from each end of a coil of spring wire. It’s placed on a 
bending jig and bent in planes around its own diameter. If it 
fractures the entire coil is rejected. 


Our spring and formed wire specialists, many of whom have 
been with us for over 25 years, have engineered well over 50,000 
different spring designs. 


If you are planning a post-war product calling for springs or 
wire forms it will pay you to consult our engineers. They have 
Let us send you this Free Book 
Our book‘ Springs and Wire Forms’”’ contains . . . . + . 

valuable technical information, formulae and have taken us into their confidence before the final design stage 


tables relating to spring performance. For 


tc . e 7 * ° «© ye ° 
your FREE COPY write Spring Division, of their product. W rite Spring Division, W ickwire Spencer 
Wickwire Spencer Steel Co., New Bond St., 


Worcester 6, Mass. Steel Company, New Bond St., Worcester 6, Mass. 


WICKWIRE SPENCER STEEL COMPANY 


EXECUTIVE OFFICES—500 FIFTH AVENUE, NEW YORK (18), N. Y. 


Abilene - Boston - Buffalo - Chattanooga - Chicago «+ Clinton (Mass.) « Detroit - Houston + Los Angeles + Philadelphia « San Francisco * Tulsa » Worcester 
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saved time, trouble and expense for many manufacturers who 
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AMERICA’S LARGEST 
_ HIGH PRESSURE 


Autoclave 


\ 
“= 


Here is a typical example of the engineering 

“ingenuity” available at Struthers Wells: 
“For years Struthers Wells have built laboratory 
Autoclaves suitable for working pressures up to 
25,000 pounds per square inch, BUT, a production 
Above: The 50,000 unit suitable for 50,000 pounds working pressure 
nd Sek Pew MB, per square inch had never been built! However, 
pene eee: scan / ” this unit was vitally needed—in a hurry. The 
Gepenatentins jacket Struthers Wells engineering department burned 
pea 9 ) midnight oil for many nights—the plans finally 
4 fj. 2 =, came off the drawing board—proper materials 
selected—forged and machined— in less than two 
months the machine was ready for testing—not at 
50,000 pounds—BUT 70,000 pounds. The com- 
Below: These two pleted unit is now installed and working 24 hours 
photographs show a day in a very highly satisfactory manner, accord- 

the intricate design | ing to our customer.” 

for the closures. This same advanced engineering and manu- 

facturing facility-is available to you, too! 


STRUTHERS WELLS 
CORPORATION 


SPECIAL EQUIPMENT DIVISION 


| ’ ae o. TITUSVILLE, PENNA. 
Cn neguest 9 SREANTS AT TITUSVILLE AND WARREN, PA. 
Offices in Principal Cities 
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le 


DON'T BE pr 
si ‘ hese Distributors 


= asking your 
oss to make the 


Whether 
it i 
pote ea 5" a production eme 
sis, size or aa ~~ Tae ued ec. 
sine ead uge — get in touch “ pe 
orig nter Welded Stainl tg hoe 
gal a below. Ampl pstiagpi 
> ae distributors awk eam aa 
ice. Call on “a af teeny pestle : 
for help in he. } nde aan ra 
or help coins ibutor also 
of Welded aio hee a 
ss Tubin 
g. 


switch from tracing 
a to Arkwright 
racing Cloths! 


Distributors Fer 


EVEN A BOY 


can see they’re bet- 
ter for draftsmen 
Better in every ue 
— even in cost, in 
the long run! 


NY, N- Y. 
orrosive® Metal 
Co., Inc- 


ATLANTA. GA 
wm, Tull metal & 


‘gupply Go 
BALTIMORE. MD- 

Horace T- Potts Co 

504 St. Paul St- 
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Resistant to 
ermal Shock 


Easy to 


Fabricate 


No Deformation 


at High Temperature 


Not Wet by 


BAR OF WHAT? “olen Merc! 


Graphite, or 


materials, of cour 
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CARBON AND GRARAITE can be heated to incandescence and plunged into 
cold water withoat the slightest harmful effect! 


This extragrdinary resistance to thermal shock is the basis of many 
applicatiogs®of “National” carbon and graphite and of “Karbate” prod 


1- 


ucts* in the metals, chemical, electronics, textile and other industries. 
Bua these materials also have other equally important qualities. So 
you fnust think of them in terms of a// their properties... in combina- 


$ns possessed by no other materials. 


It will help you to understand why carbon run-out troughs give up to 
six months’ service in steel mills... why graphite anodes made the mer- 
cury-arc rectifier practical... why graphite molds for ferrous and non- 
ferrous metals don’t crack, spall or stick... why graphite bubble caps re- 
tain their original dimensions throughout the heat cycle of any chemical 
tower... and why “Karbate’’ heat exchangers resist practically all acids, 
alkalies and solvents. 

Our nearest Division Office will gladly furnish full details. 

*Impervious carbon or graphite. 


he words ‘‘National”’ and ‘“‘Karbate’’ are registered trade-marks of National Carbon Company, Inc. 


NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 


mS General Offices: 30 East 42nd Street, New York 17, N. Y. 


Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


KEEP YOUR EYE ON THE INFANTRY... THE DOUGHBOY DOES IT! 
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..- powder to parts in three steps 





Think what Pomet Powder Metallurgy can mean to a Powder Metallurgy has earned the right to be called one 
manufacturer rushing to get peace-time products on the of the big bottleneck busters of this war. Parts are made 
market! with little or no machining in three operations: 1. They 
He can get many types of small parts quicker and cheaper. are compacted from powder in a single stroke on power: 
He can have volume with quality—close tolerances, den- ful presses. 2. They are sintered in ovens at controlled 
sity, ductility—and many other desirable characteristics temperatures. 3. Lastly they are coined to increase dimen- 
to order. sional accuracy. 

And he can be sure of the same type of precision manu- If you are interested in the quantity production of small 
facturing that is now meeting rigid Army and Navy parts of bronze, brass, iron, steel and other metals of 
specifications. special alloys, it will pay you to learn more about Pomet 
By doing many intricate and accurate jobs quicker, Pomet Powder Metallurgy. Write for complete information. 


CLOSE TOLERANCES 
WITHOUT MACHINING 


HIGH PwEnsa tt 7 


DUCTILITY OR HARDNESS 
COMBINED MATERIALS 
WEAR RESISTANCE 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL BRONZE CORPORATION 





30-44 Greenpoint Avenue Long Island City 1, N.Y. 





P 
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CORNING 


ones 7A 


A AD eee Se 





Special Electrical Qualities 
Thermal Endurance 
Hermetic Sealing 
Mechanical Strength 
Corrosion Resistance 
Precision 
Permanence 
Metallizing 
Dimensional Stability 
High dielectric strength — high resis- 
tivity—low power factor—-wide range 


of dielectric constants—low losses at 


all frequencies. 


Permanent hermetic seals against gas, 
oil and water readily made between 


glass and metal or glass and glass. 
lled one 


re made 3 ~_ tolerances of precision metal working. 
1. They i Gam, 


Commercial fabrication to the fine 


' ;, Corning’s metallizing process produces 
wer- ; Ps. . 
re oe | metal areas of fixed and exact specifi- 

ntrolled | : 2 < 


cation, permanently bonded to glass. 
> dimen- ; 


of small 


etals of S YOU plan post-war electronic products, give a thought to versatile glass. We 
it Pomet A really mean glasses, for Corning has, at its fingertips, 25,000 different glass formulae 

from which to select those especially suited to your electronic applications. Let us show 
what glass can do for you. We may already have a solution — or Corning Research can 


find the answer for you. Address Electronic Sales Dept., R-4, Bulb and Tubing Division. 
Corning Glass Works, Corning, New York. 


rmation. 


means 
Research in Glass 


“PYREX”, «“VYCOR” and ««CORNING” 


1 
AINE Electronic Glassware = 


DD Eats, 


are registered trade-marks and indicate manufacture by Corning Glass Works, Corning, N. ¥, 
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PRECOATED 
WITH 
NICKEL 




























Thomastrip precoated with 
nickel can be deeply drawn, 
bent, or formed without 
cracking or peeling. 


Precoated Thomastrip often gives production 
results that have never before been expected of 
steel. Nickel coated, for example, provides pro- 
tection against rust and corrosion during fabri- 
cating of parts . . . protection against scaling 


during heat treating ...a non-ferrous coating 


over a ferrous base metal... a ductile surface 
for deep drawing . . . and an ultimate finish. 
With nickel coated Thomastrip, you may be able 
to replace more costly metals without loss of 
production or quality. Your inquiries will be 
answered promptly. 





mui ViIrrci 
iN COLORS 


AND ALLOY SPECIA 










THE THOMAS STEEL CO., WARREN, 0. 


COLD ROLLED STRIP STEEL SPECIALISTS 














Another example of how Mt. Vernon die 
casting produces precision equipment at 
moderate cost. In this Ohaus Laboratory 
Scale, beams are die cast in one piece to 
eliminate costly machining and assem- 
bling. Die castings of minimum weight and 
maximum strength give knife edges great- 
er sensitivity, and form a housing that 
insures perfect alignment of bearings. Re- 
sult: Mt. Vernon “know-how” brings an 
intricate scale, featuring high accuracy 
and clarity of detail, into a price bracket 
that even small laboratories can afford. 


Perhaps it’s time for you to 
weigh the many advan- 
tages of die casting. If so, 
Mt. Vernon's experienced 
= engineers can be of ines- 
timable help. Why not let 
them prove it? 


one 


MT. VERNON 


DIE CASTING CORP. 


M T Vans 5 a a, ie Sn Y ©. && 
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‘ SF 
“ 


Cre (795 


was oresident “Standard Steel” 


forged the first link in a chain of service 150 years long 


here were only 15 states then and the 
ourth congress was sitting, back mid- 
‘xy in Washington's second term. But 
‘Samazing the many things that hap- 
aed which directly affect America’s 
te today 


General Wayne concluded a treaty 
ith twelve Indian tribes, obtaining 
5,000 square miles of land that later 
*came southeastern Indiana and 
outhern Ohio. Connecticut sold the 
‘dance of the Western Reserve, which 
tude up still more of what was to be 
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the Buckeye State. A day of Thanks- 
giving was appointed by statute, and 
a new naturalization act was passed, 
requiring five years’ residence, and the 
renunciation of all allegiance to for- 
eign sovereigns, and all claim to titles 
of nobility. Then, too, the infant re- 
public got another infant industry .. . 
Freedom Forge. 


Today, a direct descendent of Free- 
dom Forge— Baldwin's Burnham plant, 
still in the same location after 150 years 
—still serves America with castings 


and forgings that reflect a century and 
a half of continuous progress and 
pioneering. In every generation, 
“Standardize on Standard’’ has been 
a dependable short-cut to assured 
satisfaction. The Baldwin Locomotive 
Works, Standard Steel Works Divi- 
sion, Burnham, Pennsylvania, U. S. A. 
Offices: Philadelphia, New York, Chi- 
cago, Washington, Boston, Cleveland, 
St. Louis, San Francisco, Houston, 
Pittsburgh, Detroit. 


S BALDWIN == 


STEEL FORGINGS & CASTINGS 












WOOL FELT... Mechanical functions 


fulfilled by this non-structural 
engineering material 


SEALING 








=U AUAUUUINULLUUALULUNLAAUAAANNOQN0N940N40000000 EEE LAOUOUOOUOUOUUUOUOOOLOUOUANAANONGOEOO CULE 
1. Filtration 
2. Polishing | / 
3. Sealing 
4. Wicking 
5. Vibration Isolation 
6. Sound Absorption & 


Thermal Insulation 


2) 
JUVNNNVQNOT0O00DROOOUUSUANANAO0000UU444400000000000040000000UUUUUOSO AAS ECEUEE UA 


7. Shock-absorbing 
8. Cushioning 
9. Padding 
10. Packaging 
11. Surfacing 
12. Frictional 
SSOMMSOUSNNNUUNNCONCTN UO ADUUOONNOOONAUUOQUUUONOOSOQ4Q0000000000EOOOOE AT 


Millions of ball bearings are protected from the ingress of 






dirt, grit and moisture, or the leakage of oil and grease lubri- 


cants by means of Felt seals. Felt pistons for grease guns and 





self-filling fountain pens, glass pipe gaskets weatherstrip- 
ping, and drive shaft housing seals typify the variety of Felt 


sealing applications. 


In aviation, Felt is used for bomb bay door gaskets and to 

















seal transparent nose cones. 


Felt seals, gaskets, and retainers are cut to close order 
tolerances. Our facilities for mass production assure prompt 


delivery. Laboratory control assures uniformity on re-orders. 


American Felt Company product engineers are available 
to discuss the latest techniques in Felt sealing — or to advise 
on any other Felt application. Write for Data Sheet +11, 


“Annular Designing and Dimensioning.’ 


American felt 
Company 


TRADE 





MARK 


General Offices: GLENVILLE, CONN. 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Louis; 
Los Angeles; Seattle; San Francisco; Dallas; Atlanta 





PRODUCERS OF FINEST QUALITY 
WICKS, GREASE RETAINERS, 


PARTS FOR OIL RETAINERS, 
DUST EXCLUDERS, GASKETS, PACKING, 
VIBRATION ISOLATION, INSULATION AND SOUND ABSORPTION FELTS 



















342 





AGE Shape bE 








YOU DRAW THE SHAPE 


-- - PAGE CAN DRAW 
THE WIRE... 


PAGE is now drawing wire in many shapes 
—triangles, rectangles, octagons, hexa- 
gons, keystones, ovals, half-rounds, many 
other hard-to-describe special shapes. 
But, if you have use for shaped wire 
in the manufacture of your product, you 
are not limited to standard shapes. You 
draw the shape—PAGE can draw the wire. 
e Yes, and PAGE will go further than that. 
From years of experience,PAGE has learned 
much about the economical application of 
shaped wire to manufacture. PAGE offers 
you the benefit of this experience in find- 
ing ways to cut your production costs 
through the use of shaped wire. 

e For wire or information about wire- 


Get in Louch with Page! 
* 

















Specifically, PAGE Shaped Wire is made in 
sectional areas to .250” square—widths to ¥ — 
of carbon or stainless steels 













Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, 
Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE | 
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Spot Welded |” 


td AIR, MOISTURE, and CORROSION 
With Presstico 


SPOT WELD SEALER 


’Uhe problem of tightly sealing spot welded 

joints has been solved with the successful 
development of Presstico Spot Weld Sealer. 
Applied, before welding, to the faying surfaces 


of the metals to be joined, this sealer effectively 


Application is simple and Presstico Spot Weld 
Sealer is available in three types — flow-gun, 
brush-on, and spray — each to meet a particular 


sealing problem or production process. 


i : If you do spot weld sealing in your plant, it 
prevents corrosion, assures an air and water- P : : . . 
will pay you to get full information on Presstico 
tight seal. 


Spot Weld Sealer. If you have any sealing prob- 
Tests prove that the sealer has no effect 


upon the strength of the weld, that it retains 


high cohesive, adhesive, and sealing properties 


lems, let Presstite work with you and your 
engineers— for Presstite Engineering Company 
has been specializing in the development of 
throughout a wide range of temper- sealing compounds for indus- 
atures. It eliminates the danger of 

rusting or corrosion in the joint be- PRESSTITE 


tween welds. Searing LamPouno#f 


try for more than a quarter cen- 


tury. Write today. 








PRESSTITE ENGINEERING COMPANY, 3956 Chouteau Avenue, St. Louis 10, Missouri 
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You'll like the way 


HOBART 


make strong, smooth, 
ductile welds so 


EAS(LY and QUICKLY 





- ible 
snk, its poss! 
= yoltage 


mount 


Valuable Aids Th ad 
Get these books now! Yo werner ane woing 


Practical Are Welding” 
A complete new text- 
book, training course, 
and daily reference 
manual on arc weld- 
ing. $2.00 postpaid. 


“Practical Design for Are 

Welding."" Over 100 

ideas that will save 

you time and 

money in rede- 

signing your own 

products for arc 

: welding. Price 

Welder's Handy aan pcodaues 
Vest Pocket Guide., 4 4 ° 
Has Tables, Charts, ey 


“One of the Worlds Largest Builders of Arc Welders.” 























TALIDE DIES, with super-hard tungsten car- 
bide nibs, are performing an outstanding War 
job today in producing millions of cartridge 
cases, bombs, rocket tubes, ammunition and 
other critically needed ordnance items. 


The production advantages of LONGER DIE 
LIFE, MORE CONTINUOUS PRESS OPERATIONS, 
CLOSER TOLERANCE, BETTER FINISH and FEWER 
REJECTS are increasing the output of press lines 
all over the nation. 


Tomorrow ... these advantages plus the extra 
hardness, density and toughness of Talide Dies 
will make it possible to mass produce at lower 
cost deep-drawn automotive parts, kitchen uten- 
sils, flashlight cases, cosmetic containers, food 
and beverage cans, high pressure gas tanks and 
a multitude of other peace-time products. 





Talide Sheet-Metal Dies, made by our exclusive 
Hot Press Method, are available in hole sizes 
up to 24". Our experienced organization is at 
your disposal. 














TIPPED 





METAL CARBIDES CORPORATION 


YOUNGSTOWN 5, OHIO 
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ARE YOU USING THE TUBING 
best SUITED FOR YOUR JOB ¢ 


=- 


i { ) 
SSP: 
BS: ST suited means a varnished tubing or sleeving that meets 


every service requirement... at lowest cost! 


That's the way IRVINGTON .. . long the leader in electrical insulation .. . 
meets every tubing or sleeving need. For IRVINGTON makes all the types 
including non-fraying FIBERGLAS. ... high voltage IRV-O-VOLT... RADIO 
SPAGHETTI and SATURATED SLEEVINGS ... in a complete range of 
colors and A. S. T. M. sizes. 


Thus a recommendation from IRVINGTON can be unbiased . . . you get the 


tubing best suited to your needs. not only from the standpoint of efficiency, 
but economy as well. 


In addition, you get that extra increment of electrical surety which 
IRVINGTON’'S ‘know how’ and ‘manufacturing control’ provides. For 
literature, or engineering assistance, write to Dept. 48. 


IRVINGTON PRODUCTS: 


Cotton, Fiberglas, or Rayon Tubings and [Extruded Plastic Tubings 
Sleevings — Varnished, Lacquered, or Fibron Plastic Tapes 
Vinylite Processed 


Varnished Fabrics and Papers 
Non-Fraying Fiberglas Sleeving Slot Insulations 
Harvel and Irvington Insulating 
Wire Identification Markers—Varnished  V@"mishes 


or Plastic Cardolite Resins 


Transformer Lead Tubings 


IRVINGTON 


“ VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey 
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HERE'S an electrical part 
that has made “good connec- 
tions”... with plastics... and 
with Aico. 

This tap switch plate... 
used in X-ray equipment... 
is molded from plastics for ex- 
treme accuracy and dimen- 
sional stability over a long 
period of service. It contains 
14 molded-in brass and steel 










plastic experts. 







Tap Switch Plate Makes 
"GOOD CONNECTIONS” 
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jn molding ©. molding 
> suitability held in piace 
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a to be 
be at the oams2 
cure “ts. Bakelite : td 

1 rede Tor mold- 





ics aP 
. o's plastics 
No. 201m _ request 


on 
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of elec- 


etermine 
time, 


inserts for providing electrical 
contacts and for assembly with 
other parts. This is another 
difficult molding job, success- 
fully engineered by Aijico’s 


At Aico, high skills and ex- 
perience gained in 29 years of 
precision molding are ‘‘on tap”’ 
for the solution to all types of 
plastics problems. 





pro- 
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Pout 
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AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PA. Sales Offices: Boston © Bridgeport © Cleveland 








Showing you all phases of 


industrial design and 





production illustration 





—these 3 practical 


McGRAW-HILL BOOKS 


© See one or all 
10 days on approval 














Industrial Production Illustration 


By RANDOLPH PHILIP HOELSCHER, University of Illinois, 
CLIFFORD HARRY SPRINGER, University of Illinois, and 
RICHARD F. POHLE, Major, U. S. Army. This book covers 
the entire range of pictorial drawing from both the theoretical 
and practical points of view, for those who wish to do produc- 
tion illustration in the aircraft, shipbuilding, ordnance, auto- 
motive, or other industrial fields. The three forms of pictorial 
representation are clearly covered, with the sound basis of 
theory, methods of laying out and shading sketches, and practice 
material needed in acquiring proficiency both in exact me- 
chanical construction and in the more rapid freehand method. 
213 pages, 286 ilustrations, $3.50. 


Practical Perspective Drawing 


By PHILIP J. LAWSON, Pratt Institute. A step-by-step course 
in perspective, which takes the reader right from simplest 
fundamentals up to practical methods of getting correct per- 
spective in drawings of complicated objects and groups of objects. 
It gives the basic geometrical and optical principles of perspec- 
tive and following a chapter on spatial concepts, projections, etc., 
methods are full described for both instrumental and free-hand 
perspective drawing and illustrated with many examples of 
drawing problems of the type encountered in modern commercial 
work in advertising, industry, and design. 275 pages 170 
illustrations, $2.75. 


Industrial Design 


By HAROLD VAN DOREN, of Van Doren, Nowland, and Schia- 
dermundt, New York and Philadelphia. Learn how to be an 
industrial designer with this complete, practical manual showing 
the importance of industrial design in business, answering your 
questions as to skills and training required, remuneration, how 
to break into the field, etc, and giving major emphasis to 4a 
full treatment of technique for those who wish to become 
industrial designers. Step-by-step instructions are given for the 
complete procedure of product styling, from preliminary research 
to finished dimensional drawings, including fundamentals of three- 
dimensional design in a form easily understood by those without 
previous art training. 388 pages, fully illustrated, $4.50. 


Simply mail this coupon! 






McGRAW-HILL 
ON-APPROVAL COUPON 





EN re ET ee ee PE 4-45 
(Books sent on approval in the United States only.) 


1 1 
: McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N.Y. | 
i Send me the books checked below for 10 days’ examination on approval. In | 
10 days I will pay for books, plus few cents postage, or return them postpaid. I 

: (We pay postage on orders accompanied by cash remittance. ) ! 
I C Hoelscher, Springer, and Pohle—Industrial Production Illustration, $3.50 I 
i C) Lawson—Practical Perspective Drawing, $2.75 
1 O Van Doren—tndustrial Design, $4.50 i 
1 ; i 
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KMLAARCH 


Years of unrelentingresearch byPhilipM.McKenna 
resulted, in 1937, in the discovery of the hardest 
man-made material—a unique intermetallic com- 
pound, tungsten-titanium-carbide, corresponding 
to the chemical formula WTiC2. This compound 
is the basic ingredient of steel-cutting composi- 
tions of Kennametal. It distinguishes them from 
all other cemented carbides. 


Introduced in 1938, Kennametal quickly became 
established as the tool material that made possible 
machining of hard steel, accurately, at greatly in- 
creased speeds. Kennametal’s spectacular per- 
formance in this field was a tremendous stimulus 
to increased research activities, which since 1938, 
have led to the successful development of: 


a series of Kennametal compositions, of varying degrees of 
hardness, strength, and toughness, exactly suited for mach- 
ining various types of steel, as well as tough, stringy non- 
ferrous alloys. 
a new, highly abrasion-resistant tungsten carbide Kennametal 
composition that cuts cast iron at greatly accelerated rates, 
with amazing tool life. 
a complete line of machining tools, designed to make fullest 
utilization of possibilities inherent in Kennametal compositions. 
Kennametal lathe files, that outlast steel files up to 200 times, 
and produce a superior finish. 
® awide variety of wear-resistant products, including lathe and 
grinder centers, pump valve balls and seats, gage tips, etc. 
@ negative-rake carbide milling cutters, notable among which is 
the widely used inserted-blade Kennamill step-cutter. 
Research—looking to still further improvement in 
the properties and applicability of Kennametal— 
will continue, and expand, so long as the useful 
products of inventive genius are protected under 


an uninhibited American system of free enterprise. 


{ KENNAMETAL 


SUPERIOR CEMENTED CARBIDES 


TRADE Mame LG 
wu. &. Pat, OFF 


KENNAMETAL Dec., caTRoOBeE, Pa. 


Propuct ENGINEERING — APRIL, 1945 








Solution Stability In A 
Black Finish For Steel 


PENTRATE 


the patented process 


Pentrate’s solution stability results from the rigid 
control of the manufacturing process at every stage. 


Pentrate is compounded and blended mechan- 
ically and by controlled fusion to insure perma- 
nent solution stability. Pentrate solutions do not 
break down or change with continued use and 
do not require periodic complete replacements. 

Pentrate is an actual penetration of metallic 
surfaces without dimension change. It imparts 
a durable and attractive black finish that is rust 
resisting. Pentrated surfaces definitely reduce 
friction on moving parts. This has been proved 
by laboratory tests and by production runs. 

More than 20 years of constant research in 
Heatbath laboratories enable Pentrate to offer 
the most in economy in speed and production 
work. The inherent stability of Pentrate solu- 
tions requires no energizers or periodic solution 
renewal. 


The established and proven simplicity of 


Pentrate operation does not require specially 
skilled labor. 






Write for a free 
catalog, today. 















-CORPOR! 


Springfield 1, Mass 


In Canada—William J. Michaud Co., Ltd., Montreal 


348 

























In all invasions the U.S. Army backs ‘ 
its soldiers up with plenty of ammunition, on time and 
in good firing condition. It is extremely important 
that the powder used for these big powerful guns is bone 
dry, otherwise the velocity and firing accuracy would 
be greatly impaired. 


-Johnson Rubber Company engineers developed a new 


LAVELLE Double-Seal Gasket for sealing 155 millimeter 
powder containers, which are used by the Army for making 
them absolutely tight. There have been many instances 
where powder containers have been floated into shore 
during. the heat of action and when opened, powder was 
found perfectly dry and in good firing condition. 


Out of dire necessity our engineers have developed many 
new rubber items, such as the LAVELLE Gasket. They know 
rubber and how to put it to work. 


We have the facilities in our modern plant to produce rubber 
parts in great quantities. Our engineers and staff have had 
the experience in developing and delivering the products on 
schedule. If you have a problem, send it on, you'll find we're 
aggressive, eager to serve, and easy to do business with. 








—_ Wedd lepuela, io US. 
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BUFFALO 2.ccision PATTERNS 























When Thousandths of an Inch Count... 


Leading Manufacturers Count on BUFFALO 


@ Accuracy is our business! At Buffalo Pat- 
tern Works we combine skill and know how in 
layout with a wide knowledge of metals, 
structural design and practical fabrication. 


Thus, every Buffalo Pattern is a precision pat- 
tern—engineered to meet your stiffest require- 
ments for split hair accuracy without sacrific- 
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ing metallurgical soundness—designed to en- 
able speedy, low cost production of the most 
intricate castings. 


Many of America’s leading automotive, air- 
craft and marine manufacturers rely on Buf- 
falo Precision Patterns. Consult us now on 
your most difficult present or postwar pattern 
problem. Write or wire Dept. D. 









% ‘\M GOING NUTS!’ 
ra \ HOWLED 


These pencils are as uniform 





mea 


DIXON’S TYPHONITE 


ELDORAD@ 


Pencil Sales Dept. 20-J4 Gentlemen: Please send me a free Name...... 
Joseph Dixon Crucible Co. Comparison Sample of Typhonite Address 
Jersey City 3, N. J. Cldorado drawing pencil.......degree. City. siinas-tn ge 









There is no 
substitute for 


in metal parts 
fabrication 













t pone s 









epresentative ot the a @ Centrifugal bronze cast- 

. 2 acy and tolerance spe ings, made by Shenango- 
BOGE Ons SASUINIhy nanELeG Penn, are so strong and 
by OLYMPIC. Critical ele 


dense and durable that they 
approach forgings in their 
physical qualities. They are 
being used as bearings, 
bushings, rings, sleeves, 
liners and other tubular 
parts for engines, machines 
and equipment of mans 
types — wherever a close- 
grained, uniform metal 1s 
desired. 


tron applicetions are 
ordinary production here. 





Mass production methods demand high dimensional ac- 
curacy today, particularly where replacement parts must be 
readily interchangeable. The experience and manufacturing 
techniques of OLYMPIC assure strict adherence to dimen- 
sional limits in sheet metal working. 

OLYMPIC metal fabrication facilities are available for the 
accurate and precise fulfillment of your needs. Stamping, 
forming, tooling, turning, drawing, grinding, soldering. 
welding or brazing, etc.—all are accomplished to your 
exact specifications. Any finish can be supplied 





Get your copy of Bulletin 
143 which gives specifica 
tions of available alloys, 
physical properties, sizes, 
applications, etc. Free tor 
the asking. 


SHENANGO - PENN 
MOLD COMPANY 
651 West 3rd Street, 
Dover, Ohio 
Executive Offices: 
Pittsburgh, Pa. 

















CRAFTSMANSHIP 


OLYMPIC 
TOOL & MFG. CO., INC. 


39 CHAMBERS ST.. NEW YORK 7, N. Y 







* 
« 
Oe weak? 


* = 
IN METAL PARTS 
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as a handful of pebbles! = 
Take it easy, Bill. Get yourself the right pencils — tiful lines—dense, clean, sharp and brilliant. : 
Typhonite Eldorado. They're honeys! Their leads Eldorados are made by specialists who know what . 
are dependably true in every degree. The points a draftsman wants. There’s a free Comparison : 
stand up under pressure, too. Sample waiting for you, Bill—and for all drafts- 
And draw? Boy! Eldorado will give you beau- men who send the coupon below. 
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Yes, these automotive bearings 


were made from standard 2” 
0.D. x14 gauge Republic 
ELECTRUNITE Tubing — cut, 
flanged, machined and drilled 


as shown above. 


Here is proof of the workability 
of ELECTRUNITE Tubing... 
proof that it offers you the easy- 
to-work characteristics which 
mean higher rate of output and 
lower unit production cost... 
proof that you should consider 
the possibilities of using this 


versatile, modern tubing in your 


ELECTRUNITE engineers will 


own manufacturing operations. 


be glad to help you in determin- 
ing where ELECTRUNITE 
Tubing can be profitably used 


ELECTRUNITE Tubing is high- 
ly uniform in diameter, wall 


thickness, concentricity, strength . 2 ie 
ty, in fabricating your present and 

weight, tolerance, ductility and a 
anticipated postwar products. 

scale-free surface—because it is ; 
Just write us. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION + CLEVELAND 8, OHIO 


Export Department: Chrysler Bidg., New York17, N. Y. 


made by the electric resistance 
weld process—the only process 
which insures these qualities 


consistently, in every length. 


ELECTRUNITE 
TUBING 


Mechanical, Aircraft, Stainless Steel and 
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HINGED UNIVERSAL 
LINK JOINT—Type i 
for simplification of REMOTE CONTROLS 





'  Here’s a Bronze 
‘‘as strong as NICKEL STEEL’’ 


HXITENSS. 


Grade of HY-TEN-SL [{ 1AA | 1A 1 2 


Fee 
Ultimate tensile strength Ibs. 
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a a ato 115,000 . : 85,000 

Rolled 1° and under.......| ...-... 120; 000 : 105,000 95, 85,000 

Rolled or Forged, over 1” ..| ......+ 115,000 108,000 100,000 ¥ 8s, iT 
be ~  eapeuelieesepetes 75,000 60,000 $5,000 000 

sine oon HINGES 
2 eS 
' Forged or Rolled. .........] .--.+s: 12 13 1s 20 
a = area—% 
te (Sea 12 14 1s 20 25 pea ; ; ; “ 

Porged or Rotied ‘ere 12 13 15 20 The type “‘H”’ hinged Universal Link Joint with solid shaft. 
COMPRESSION ing has three distinct advantages for remote controls. 
yar Pe ae 70,000 | 65,000 $8,000 $0,000 40,000 35,000 (1) Simplicity of installation (the Universal Link Joint hinges 
Permanent Set at | ae a pd pa oa nda a from O to 90°). (2) A minimum of backlash. 

le .- in. ak. Ve . . . . . 
ciate te. 250 240 220 200 175 150 (3) Output shaft turns in exact angular ro- by - Bulletin 
> a e or com. 
List of U. S. Government Specifications Covering HY-TEN-SL Bronze tation with the input shaft. plete data and 
ARMY WATERTOWN and OTHER ARMY : e . : specifications 

Forgings, Rolled Rod QO-B-721 Class Bo ARSENALS oneal This method is recommended for use in air- 

Coenen eae oo ae Se Forgions and Rolied Rod... .:.WXS-2 conditioning equipment, aviation, railroad 
NAVY ag Re ey ¥ equipment, petroleum and chemical indus- 

Forgings and Rolled Rod 46BISdClassB = Castings—Trunnion Metal......0.S.580 tries, electronics, machine tools and other 

Stings, Alumi ganese AIRCRAFT : 
BOOMERS ccccccccenapesesecosec¢ “BY See Navy and Army (above). machinery. 











' EON Oy PIEZOELECTRIC 
in Castings; Forgings; CORPORATION 
Hot-Rolled Rods and Bars | 110 E. 42nd ST., NEW YORK 17, N. Y. 





PLASTICIZED COTTON FABRIC # 


SHEET STOCK for INDUSTRY 


# CONTAINS NO LEATHER 





Competitor To: 
Rubber, Felt, Leather, Linoleum, Terrazzo, etc 








In a Range of Thickhnesses: 
3 iron (.063”), 5 iron (.110”), 7 iron (.141”), ete. 


For Abrasion Resistance: 


With stable fraction, mechanical strength, and flexibility or 
rigid forming 





Manganese Bronze Sprocket for Ammunition Conveyor, 52” dia., 475 . - - 
° , And Easy Working: 

Ib. each. ‘ 

Cuts, drills, nails, paints, varnishes, and cements like wood but 

wears like iron. 


Hy-ten-sl is an aluminum manganese bronze,-—and being the 


strongest and toughest Bronze known, it has for years been used In Such Applications As: 
| Oil seals, polishing wheels, safety flooring, clutch facings, shoe 


for the most severe and exacting service. It is shock and fatigue shins, uaaien edie, de. 


resisting, pressure tight, erosion resisting and corrosion resisting 


to the elements and certain acids;—further, it is non-magnetic, With Resistance To: 
Heat, water, oil, weak alkalies, weak acids, mildew, etc 





light in weight, and wear resisting under heavy, slow-moving 
loads. And In a Variety Of Finishes: 
Write us for literature and particulars Plain, sized, coated (oak or walnut), etc 


Acailable In: 


AMERICAN MANGANESE BRONZE Se tn 


COMPANY — wa. 

4704 Rhawn St. Holmesburg, Philadelphia 36, Penna. scesesscssssss 
NEW YORK CITY e PITTSBURGH, PA. CJ LJ] % 2 — i 

35 YEARS’ EXPERIENCE FRICTION MATERIALS CO.— CHARLOTTE ! Cc 
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PEASE “K" Wet Direct 
Process Developing At- 
tachment bolts securely 
to top of Printer and ap- 
plies developer to the 
exposed prints which are 
dried and delivered in 
the same manner as Blue- 
prints. 


PEASE ‘*700” Dry Direct Process Devel- 
ping Unit is a table style, ammonia 
fume machine for developing the prints 
tter exposure in the Printer. It is con- 
(inuous in operation and has two devel- 
ping speeds, 4 ft, and 8 ft, per minute. 
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DIFFERENT KINDS OF TRACING 






PEASE ‘'22-16" 

Continuous Blueprinting 

and Processing Machine produces 
Blueprints or Brownprints at 20 feet per 
minute. Made in 42-inch and 54-inch sizes. 


USE PEASE “22-16” (above), or any other Pease Continuous Blue- 
printing and Processing Machine as the basic equipment for your 
reproduction department . . . Add a Pease “K” Attachment (left) to 
the printer for making wet direct process prints . . . and a Pease “700” 
Developer (left) for making dry direct process prints. 


Simple, that’s all there is to it. Your department is complete and 
capable of handling volume production of — 


1. BLUEPRINTS 4. BROWNLINE PRINTS 


White lines on Blue Brown lines on White 


2. BLUELINE PRINTS - WET DIRECT PROCESS PRINTS 


Blue lines on White Black lines on White 


3. BROWNPRINTS 6. DRY DIRECT PROCESS PRINTS 
White lines on Brown Red, Blue or Black on White 


And what’s more . . . the prints are easy to make, produced in volume, 
high in quality and low in cost. 


Send for descriptive literature and prices, no obligation, of course. 


THE C. F. PEASE COMPANY 


2684 WEST IRVING PARK ROAD «+ CHICAGO 18, ILLINOIS 





An Aluminum Alloy—Non-Heat 
Treated. The perfected metal that 
surpasses all others for a wide va- 
riety of machining operations. Non- 
corrosive—Easy on machine tools— 
Holds threads without stripping. Its 


an Element , 


0 light weight reduces table and ma- 


Victory! 


chine loads and increases tooling ac- 
curacy. 5 years of proven superiority 
in hundreds of plants. OH 38 is an 
exclusive Hedstrom product, 


Write for Literature 














OSCAR W. HE DSTROM CORP. $4834 West Division St., Phone Columbus 3667, Chicago, III. 


Manufacturers of Aluminum, Brass, Bronze and High Conductivity Copper Castings. Pattern Makers. Complete Mechanical -Assemblies and Models to Specifications 











Get RU ST 


off your payroll! 


No need for rust to cost you money. Science 
has found a new way to stop its needless 
waste. TECTYL gives you tested, proven, 
positive protection against rust or corro- 
sion. Easy toapply and remove, econom- 
ical to use—one of the five specialized 
Tectyl types will solve your special prob- 
lem. Write today, indicating your corro- 
sion-prevention needs, and we will send 
Tectyl bulletin with complete application 
data. 


TECTYL 


TOPS KUST 


VALVOLINE OIL COMPANY 
Finest Lubricating Oils Since 1866 
471 Culvert Street Cincinnati 2, Ohio 
Refinery at Butler, Penn. General Offices, Cincinnati, Ohio 
New York - Atlanta - Detroit - Chicago - Los Angeles 
Vancouver - Washington, D. C. 





MOLDED PLASTICS 


FOR WAR-TIME AND 
PEACE-TIME PRODUCTS 
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PRopuct 


Another 
Case 

For 

The 

HARVILL 

DIE CASTING 


MACHINE as a production tool 


Believed to be the smallest magnesium die casting ever made, 
this stylus chuck weighs only .000823 pounds. Used in a sound 
recorder, the stylus chuck moves laterally up to 10,000 cycles 
vibration per second. A remarkable engineering and production 
job, again proving the versatility of “Red” Harvill’s new cold 
chamber die casting machine. When used as a machine tool this 
new machine ... in your production line . . . will speed pro- 


duction and cut costs from the smallest to the largest die castings. 


See RED and be ready 


Our total effort and output is for 
the armed services right now... 
but let‘Red” help you plan for your 
postwar production ...and your 
plans cannot be complete until 
you have discussed die casting 
your product. 


ACTUAL 
SIZE 


Case History No. 72 
A simple casting replaces a labor- 
ious and intricate milling, drilling 
and broaching job, cutting cost 
over 50%. Let “Red” do the same 
for you. 








POSITION 











ADDRESS 
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@ Taylor Forge, as your source of equipment available; complete fa- 


supply for steel rings, gives you cilities for all types of heat treat- 
these worthwhile advantages: 40 ing; modern laboratory to verify 
years’ experience in forging and specified characteristics. Here is a 
rolling annular products; the finest combination of “know-how” and 
forging, rolling and machining facilities that is difficult to duplicate. 







Inaviries are invited for rings from 12” 0.D. up te 120” O.D. 


Lo 4 DAS iP, a 4 4 


SRGE & PIPE WORKS 
Offices & Works: Chicago, P.O. Box 485 
D Church Street Philadelphia Office: Broad Street Station Bids. 


THE WIRE IS WOUND 
ROUND AND ROUND 


































Result of a test on fan pulley. Hub was brazed to web and 
Pressure applied. The web broke but joint held securely. 


Aluminum, Steel and Other Assemblies | 


' Are Securely & Economically Joined 


In EF Brazing Furnaces | THIS UNIVERSAL PORCELAIN CORE 





Design your metal parts for furnace brazing. Products difficult Ohmite Vitreous Enamel Rheostats have won an enviable 
or eupantce te make te one piece can be made in several pieces reputation with engineers and in industry. And each 
satiny screw taschon Catt Rgings sid anon ter Ohmite rheostat going into service adds proof to the 
the unit, can be neatly, and economically joined right in your evidence that Universal porcelain parts have definite ad- 
preducties line. vantages in electrical applications of rigid performance 
Strong, leak-proof joints are made and the completed unit is requirements. Universal genuine porcelain insulators 


discharged from the furnace—clean and bright. Any number of 


‘ have hi ielectri ; wi d “k 
folate Ue the some product or ony eubor of pieces ves tenn high dielectric strength; withstand thermal shock 


and arcing; are non-corrosive; resist acids and will not 
| 


at one time. 
“ carbonize because they contain no organic binders. 
Investigate This Process for Jeining YOUR Metal Parts Send blueprints of parts and specifications for estimate. 


Send for printed matter showing various types of EF brazing furnaces. No obligation. _ 


tHE UNIVERSAL cay propucts co. 


1545 EAST FIRST STREET ° ° SANDUSKY, OHIO 


Gas Fired, Oil Fired end Elect For Any P e 





The Electric Furnace Co., Salem, Ohio 
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ES, the copper alloys, too, 

are new materials today — 
materials you will want to study 
carefully when you plan your 
postwar designs. 

For instance —there’s TELNIC 
Bronze, the first high copper con- 
tent alloy to combine high cor- 
rosion resistance, excellent hot 
workability, free cutting charac- 
teristics, age hardenability, high 
strength and hardness. 

Older copper alloysdepended on 
lead for free machining properties 
—and lead is highly detrimental to 
hot working. But TELNIC Bronze 
uses carefully controlled quanti- 


PROPERTIES 


ove 70,000 ps 
ve 


= J ne 
OV Pp 


© 


ties of tellurium in place of lead, 
making this alloy free machining 
without affecting its hot working 
characteristics in any way. 


For any part that can best be 
fabricated by a combination of 
hot forging and machining. .. and 
that must have high strength, 
excellent corrosion resistance, and 
reasonably good conductivity . . 
you will find TELNIC Bronze an 
ideal material. Right now, of 
course, it 1s being used entirely 
for war applications. . . but we'll 
be glad to work with you tn adapt- 
ing its unique properties to your 
postwar plans. 


CHASE BRASS & COPPER CO. 


—Incorporated — 


Waterbury 91, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


CINCINNATI INDIANAPOLIS f ena J MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
CLEVELAND KANSAS CITY, MO. t TS! NEWARK PITTSBURGH SEATTLE 
DETROIT LOS ANGELES NEW ORLEANS PROVIDENCE ST. LOUIS 
HOUSTON MILWAUKEE NEW YORK ROCHESTER f WASHINGTON f 
t indicates Sales Office Only 
This is the Chase Network —handiest way to buy brass 
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permanent = 
aaa aiengal while ti 
the design stage. Thorou 
insures utilizing fully the pt ; 
peogentes pepe re Pipes poter 
of aluminum alloys. A permanent-r 
ing specialist can be more helpful to the 
engineer than the aluminum alloy mant 
because of his technical knowledge of t 
range of possibilities obtainable with permanent- 
mold-casting techniques. 


Permanent-mold-casting techniques develop, by 
the chill effect of the metal mold, maximum 
strength and soundness inherent in aluminum 
alloys. This strength can be increased by heat 
treatment to a point that cannot be equalled by 
castings made by any other process. Higher 
strength, plus uniformity in casting quality, per- 
mits the use of a much lower factor of safety in 
designing; hence, that greatly desired combina- 
tion of high strength in lighter weight sections. 


The design engineer who would avoid the pitfalls 
of misapplication that penalize development, will 
invite the cooperation of a Permold Engineer or 
Metallurgist whose objective is to help you achieve 
the lowest piece price for each part at the point of 
assembly. This involves: (1) employing the cor- 
rect permanent mold casting technique; (2) taking 
advantage of the savings available through the use 
of metal from re-melt sources; (3) a simple, 
straightforward design which permits a high rate 
of mass production with minimum scrap loss in 
machining and processing. A Permold Engineer 


or Metallurgist is backed by over 24 years of 


venturesome technical and foundry experience. 


A Permold Engineering and 
Metallurgical Review brings you: 


Sound engineering experience (24 years) in utilizing 
aluminum alloys, and in developing permanent- 
mold-casting techniques, to meet a wide range of 
service requirements. 


Design suggestions, resulting from hundreds of ap- 
plications of permanent-mold-castings, to guide 
you in obtaining unusual savings available through 
the use of high strength aluminum alloys and 
lighter weight sections. 


Recommendations covering correct combinations of 
physical properties required to meet given service 
conditions; and how to utilize the excellent physica! 
properties and heat treatment potentialities of alu 
minum alloys to protect your product against failur« 


Estimates of cost - reducing possibilities which may b: 


realized through the use of permanent-mold-cast 
ings and metal from re-melt sources. 


Technical facts resulting from comparisons of ma 
terials, processes, and costs usually overlooked 
and unappreciated except by those of broad sp¢ 
cialized experience in the highly skilled art of per 
manent-mold-casting on a mass production basis 








Consult him before the design is fixed. 
perMold 


PERMOLD COMPAN 


900 WEST LIBERTY STREET + MEDINA, OHIO 
In the Cleveland Industrial Area 


T HE 
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WANTED 


MECHANICAL ENGINEERS 
AND DRAFTSMEN SEARCHLIGHT SECTION 


Experienced in development and design 
of machine tools, special, medium, and 
heavy machinery. 

Wanted by large glass manufacturing 
company in midwest. 

Give complete details of personal quali- 
fications, age, draft status, work history, 


present earnings and salary expected in 
letter of application. W.M.C. regulations NEW LINES W AN i 
apply. 


P-938, Product Engineering 





























20 North Michigan Ave., Chicago 11, III. by 
4 tans trian LEADING MACHINE TOOL 
METALLURGISTS — for positions in Bureau 


of Mines, Naval shore establishments and 
War Dept. arsenals. Salaries, including over- MANUFACTURER AND DISTRIBUTOR 
time pay, range from $2,433 to $6,228. Full 

information and application forms at first and 


second- -class Post Offices or United States Civil 
Service Commission, Washington 25, Cc. 








POSITIONS VAC ACANT We are one of the leading ma-_ customers’ research laboratory 
chine tool manufacturers. We and a recognized trade school. 





ENGINEER-MECHANICAL and electrical pro- 





ducticn. Muat have 10-15 years experience. ; 5 * 

_Sucticn. Must have 10-15 years experience. distribute through our own ag- If you have an outstanding 

ee Ogg we AE ORR, FS. es gressive sales organizations quality product—machine tool, 

WANTED: Blectrical and mechanical engi- with 40 company owned and device or perishable tool—we 
eers, he icé si ers, and draft an. . . . . 

gsiablished motor and. fan manufacturer, 10- operated offices in all principal can offer a complete ready- 

cated in Middle West, has opportunitie en- ° . 2 2 

a coteer Mamantanees OOF amen Of eapariomes oF industrial centers in the U. S. made sales distribution both 

suitable background. Excellent post-war future. “ . 

P-933, Product Engineering, 520 N. Michigan and Canada. We maintain a now and post war. 


Ave., Chicago 11, Ill. 









WANTED: ENGINEERS We are a Cleveland, 
Ohio, firm in the same business for ten years. 


We can offer a very interesting and attractive ° . 

position with excellent chances for advance- |. RA-929, Product Engineering 
ments, to top-notch machine designers who eS ° . ae 

an do board work and act as project engi- 520 N. Michigan Ave., Chicago 11, Il. 
neer, to head up engineering projects and 
direct the efforts of layout and detail draftsman 
on product design and development work. We 


have also several openings for design, layout, 
and detail draftsmen, who are willing and able 


to advance into more responsible positions. - in 
Interesting and important work for the dura- Exceptional Opening for SELENIUM RECTIFIERS 
on and an excellent postwar future. Write 


ving details to P-934, Product Engineering, 























20 N. Michigan Ave., Chicago 11, Ill. Immediate shipment to industrial users — 

ga Hg ALE ENGINEER laboratories. Twelve plate half-wave as- 
WANTED: DESIGNING Engineer—for devel- sembled units rated single phase 220 volt, 
opment and Coe of mee and 75 milliamperes continuous duty at 35°C 

mechanical household appliances. Applicant bient t t PRICE $2.80 EACH 
nust have experience in this type of work. H H Sees Sempereure. P 

This is a permanent position with a well known in Metalworking Industry PREPAID 

New England concern. State age, marital Four units make a full wave 220 volt sin- 

status, education and experience in reply. P-935, le phase bridge circuit rectifier rated 150 
Product Engineering, 330 W. 42nd St., New Selling Experience Desirable Sidieenanes  MSix units a full wave 220 


York 18, N. Y¥ 























—s ee ae bs But Not Essential volt three phase bridge circuit rectifier 
CENTRIFUGAL PUMP Engineer for part time | wa DISCOUNT OF 
onsulting work. Excellent opportunity. P- . , ? 

439, Produuct Engineering, 520 N. Michigan Nationally Known manufacturer of production mate- 
Ave., Chicago 11, Ill. rial wants man to advise customers en applications J. E. ROBIN, INC. 
= a —not take orders. Salary to be commensurate with 

EMPLOYMENT SERVICE experience. 330 W. 42 St. New York 18, N. Y. 
:\LARIED POSITIONS — The advertising Requirements: Varied knowledge of metalworking 





L 


rvice of 35 years’ recognized standing production gained by plant work or selling; ability i PUT YOUR PATENTS TO WORK 
‘tiates for high salaried supervisory tech- to travel away from home. Write in detail about 3 . : 
and executive positions, Procedure will ¢ Responsible firm of 22 yrs. exper. in Pats. and 




















ndividualized to your personal require- background; enclose photo. Interview arranged at : licensing. desires items tor development. Prefers 
ts and will not conflict with Manpower New York headquarters, expenses paid, if necessary. i ideas adaptable licensing exclusive basis. Will buy 
mission’s. Retaining fee protected by re- * outright or take exclusive franchise. Can develop 
fund provision. Identity covered and present er ee A NOSSIONTT. a — 
ion protected. Send for details. R. W. SW-936, Product Engineering sreducts and eats Ot te Sodlaew, _—— 
3 v, Inc., 268 Delward Bldg., Buffalo 2, N. Y. ‘ lew Y , J ; Sea 
rs 330 West 42nd St., New York 18, N. ¥ : BO-892, Product Engineering 
20 North Michigan Ave., Chicago 11, Ill 
POSITION WANTED 
SENIOR MANAGEMENT Engineer, with ex- 


INVENTORS OR ENGINEERS 


if you have a metal product, patented or patent 
pending, or an invention beyond the idea stage 


ience in the manufacture of instruments, POST WAR PRODUCTS 


ras and other metal products, interested : . 
ermanent position of responsibility with Patent Attorney and Professional Engineer 





I having established post-war business. acquainted with many new promising = on which you can furnish clear sketches and writ- 
Q fications include business administration, products will supply suggestions for post- = ten description, write us fully about it. We may 
reanization, methods, production, cost con- war development. Fee $5. H peel ce opm uae Your rights will be 
development of new products. University : . 
iuate. Substantial salary. PW-918, Product ROBERT Vv. MORSE 3 NATIONAL MACHINE PRODUCTS 
neering. : y 9 : Tau 3 
ineering, 330 W. 42nd St., New York 13, 521 Wyckoff Road, Ithaca, N.Y. 2 154 West Slauson Ave., Los Angeles 3,Cal. 








BRAZIL REED 
seme evened soo, ar 0 MACHINE & TOOL ENGINEERS 
caste. 56 mews Giepeteush fe Gemtgn Ope cies of MACHINE DESIGN + TOOLDESIGN + CONSULTING + OPERATIONS , 
eavy and light machine tools, shop equipment and f 


nining maahinery pl . | TELEPHONE PERRY 5930 *% PAWTUCKET, RHODE ISLAND 
-913, Product Engineering CONTRACT PRODUCTION MANUFACTURING 


330 West 42nd St., New York 18, N. Y. 
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@ SEARCHLIGHT SECTION @ 








Wanted 
ENGINEERS 


Radio 

*Electrical 
Electronic 

*Mechanical 

*Factory Planning 
Materials Handling 
Manufacturing Planning 


Work in connection with the manufac- 
ture of a wide variety of new and ad- 
vanced types of communications equip- 
ment and special electronic products. 


Apply (er write), giving 
full quelifications, to: 


R. L. D., EMPLOYMENT DEPT. 


Western Electric Co. 


100 CENTRAL AV., KEARNY, N.J. 


*Also: C. A. L. 
Locust St., Haverhill, Mass. 
Applicants must comply with WMC regulations 





WANTED 


Precision 
Machine Designers 
Mechanical Draftsmen 


A permanent opportunity 
for high-caliber men to 
join in the development of 
the machine tools of to- 


morrow. 


Monarch Machine Tool Co. 
Sidney, Ohio 


Builders of 
precision turning machines 
since 1909. 





Wanted 


DEVELOPMENT ENGINEERS 


We are offering permanent positions to a few Mechanical and Electrical 


Engineers. This is an unusual opportunity for men who possess adequate 


educational background, originality and initiative to join a well estab- 


lished and growing organization engaged in research and development 


relating to motion picture equipment, television, and marine instruments. 


Write full particulars relative to education and experience, so that we 


can arrange an interview for you. 


INTERNATIONAL PROJECTOR CORPORATION 


92 Gold Street 


New York 7, N. Y. 























Domestic Water-System 
ENGINEER 


. wanted by one of the largest nationally-known manufacturers in the 
Mid-West. This company, established for 45 years, needs the services 
of an engineer experienced in the design, engineering, and production 
of domestic water systems. An excellent opportunity for the right man. 
Salary will be based on experience and ability. 


P-932, Product Engineering 
520 North Michigan Ave., Chicago 11, Ill. 










































WANTED 


MACHINE 
DESIGNER 


Exceptional opportunity in 
a modern, progressive 
machine tool plant for a . 
machine designer with 
practical and_ technical 
background on medium 
machinery. Write for 
personal interview enclos- 
ing brief outline of experi- 
ence to the Chief Engi- 
neer. 


REED-PRENTICE CORP. 


Worcester, Mass. 


WANTED 


MACHINE DESIGNERS 


A progressive Massachusetts manufac- 
turer of electrical equipment has imme- 
diate need for several topnotch machine 
designers who have had practical ex- 
perience in the design of high speed 
automatic and semi-automatic ma- 
chinery. 


Previous experience must include re- 
cent and practical design experience 
on the board. Must have the ability 
and training to assume the responsibil- 
ity for the design of particular types of 
equipment and follow through to com- 
pletion. 

To assist in judging your qualifications, 
please furnish complete details as to 
age, education, experience, and salary 
expected. 


P-906, Product Bngineering 


880 West 48nd 8t., New York 18, N. Y 














DESIGN ENGINEER 


Must be thoroughly experienced with all types of 
manufacturing: Die asting, Preduction Line 
Assembly, . Plant leeated in Metrepelitan 
N.Y. : = nity! Permanent Peet- 
Wer Position! WMC Regul 8 Give 
complete of € nee, ene and 
salary d 





P-926, Product Engineering 
880 West 42nd St... New York 18, N. Y. 








WANTED 


Electrical and Mechanical Engineers 


for design and application engineering of frac- 
tional horsepower Induction motors. Address 
Supervisor of Technical Employment, 306 Fourth 
Avenue, Pittsburgh, Peansyivania. 


WESTINGHOUSE ELECTRIC & MANUF. CO. 








WANTED 





P-925, Product Pngineering 
68 Post St., San Francisco 4, Caitt. 
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"ELECTRICAL ENGINEERS 


Look ahead to 1950 
and 1960 with us! 


WHY?7— 
Because we: 


1—Are progressive. 

2—Are expanding. 

3—Have a huge Post-War pro- 
gram. 

4—Have a back log of unfilled 
civilian orders. 

5—Offer unexcelled advancement 
possibilities. 

6—Are now engaged in war work 
in radar, sound amplification, 
small motors, motion picture 
projectors and many electrical 
and mechanical devices, most 
of which will be retained for 
civilian production. 


RIGHT NOW WE NEED— 
Two Engineers 
FIRST: 
An electrical engineer on single 
phase, fractional horse power 
motors who can design motors to 
customers’ specifications. He must 
be able to test and set into pro- 
duction his design. 


SECOND: 

Engineer for development of mo- 
tion picture sound amplifiers. This 
position requires a man with an 
excellent theoretical background 
and at least five years practical 
experience. 


Location is in the largest industrial 


_center of the middle west with good 


/ schools and living conditions. Our em- 


ployees know of this ad. Must be able 
to secure War Manpower Commission 
inter-area clearance and comply with 
all regulations. These are expansion 
jobs—not replacements. 


P-928, PRODUCT ENGINEERING 
520 NW. MICHIGAN AVE., CHICAGO 11, ILL. 


Challenge 


TO A SUCCESSFUL 


DEVELOPMENT 
ENGINEER 


Internationally known manufac- 
turer of machinery offers an 
unusual opportunity in its Re- 
search division for a develop- 
ment engineer of proved ability. 
Work is interesting and consists 
mainly of developing and broad- 
ening basic designs and appli- 
cations of present products. 
Position presents a stimulating 
challenge to a man who is a 
self-starter and who has plenty 
of push and creative ability. 
Background in development of 
intricate machinery or business 
machines preferred. We are 
seeking only the highest type 
man for this position and are 
willing to pay accordingly. Man 
chosen will be taking a key part 
in the revolutionary develop- 
ment of our own product. Un- 
limited future possibilities for the 
one who starts NOW and gets 
in on the ground floor. Write 
for interview, giving full infor- 
mation. 
* 


Statement of Availability Required. 


* 


P-930, Product Engineering 


520 North Michigan Ave., 
Chicago 11, IU. 


WANTED 


MACHINE DESIGN ENGINEERS 


New Development and Engineering De- 
partment of large, well-known machinery 
manufacturer now building high grade 
automatic production maohinery in food, 
packaging, and other important fields, 
has long term openings for men of train- 
ing, skill, experience, and accomplish- 
ment. Several design leaders and layout 
draftsmen are needed for assignment to 
new projects, one of which is a conveyor 
oven job. These are exceptional oppor- 
tunities with a substantial and aggres- 
sive company for men who can shoulder 
responsibility and get practical results. 
Location Western New York. Cempensa- 
tion commensurate with performance. 
Submit complete summary of experience. 
All replies confidential. 


P-931, Product Engineering 
330 W. 42nd St., New York 18, N. Y 











Professional Services 

















. 
Francis and Cap ppelle 
CONSULTING ENGIN: 
We offer see servies on 
CAL DESIGNS 
PR DUCT DESIGN 
DE VELOPMENT OF PRODUCTS 
PRODUCTION PROCESS MACHINERY 

1616 Transportation Building Chieago 5 

Telephone HARrison 7747 








PAUL E. GERST & CO. 
CONSULTING ENGINEERS 


Specialists in 
Electrical Product 
El. Machinery, Apparatus & Applic: 
El. Appliances, Hi-Frequency Auparatee 
Electronics, Radio Communieation. 


205 W. Wacker Dr. Chicago 6, Ll. 




















WANTED 


Production Engineer 
Fractional H. P. Electric Motors 


Should have specialty background in sin- 
gle phase motors, having devoted major 
effort te efficient mass production. Line 
will have limited size range. Engineer- 
ing design experience desirable for de- 
volume ef moters for tooling and pro- 
duction. Permanent connection with out- 
standing Southern California manufacturer 
entering heusehold appliance field. Send 
detail of experience and personal qualifi- 
cations to A. W. A., Box 68, Station K, 
Los Angeles, California. 








MECHANICAL ENGINEERS 


Unusual opportunity for re- 
sponsible position in the field 
of production research and 
product design in one of our 
expanding research divisions. 
We are also interested in other 
engineers who wish to follow 
research as a career. 


Battelle Memorial Institute 
Columbus 1, Ohie 





th0009 








ELECTRICAL 
ENGINEERING 
OPPORTUNITY 


Electrical manufacturer of na- 
tionally known motor control 
and power distribution equip- 
ment offers permanent employ- 
ment in application and field 
engineering work to men with 
electrical engineering education 
or equivalent experience in sale 
or design of electrical equip- 
ment. Also excellent opportuni- 
ties for qualified young men 
without previous experience to 
receive valuable training in an 
essential industry having a bril- 
liant postwar future. Give full 
particulars, including education, 
experience, age and salary ex- 


pected. ADDRESS— 


P. 927, PRODUCT ENGINEERING 
520 North Michigan Avenue 
Chicago II, Illinois 


Industrial Management Company 
CONSULTING ENGINEBRS 
Inc a Plant Design and Location—Process Con 
rol—Material Handling Systems 
Shipping Termina] Design 
Organization and Control Systems 
Methods and Production Planning 


Product Simplification and Standardization 
Waste Reclamation 
Raymond Commerce Bldg., Newark 2, N.J. 








Lancaster, Allwine & Rommel 


PATENT & TRADB MARKS 
Interesting booklet concerning Inventions, Patents, 
Trade-Marks and Copyright, together with Sched- 

of Government and Attorney’ 3 Fees, sent 
without obligation. Simply ask for “booklet and 
schedule.’’ 
‘ Established 1915 
Suite 461, 815—15th St., N.W., Washington 5, D.C. 








SPENCE - RIGOLO 


DESIGNERS 
SPECIALIZING IN 
PRODUCT STYLING 


677 Fifth Ave New York 22, N. Y. 














. . . 
Design Consulting Service 
ENGINEERS & —~ ICIsTs 
Developmemt & Design to r Specifications 
MECHANICAL & her “PQUIPMENT 
OPTICAL EQUIPMENT INSTRUMENTS 
STRESS ANALYSIS WELDMENTS 
P.O. Box 6205 Northwest Station 
Washington 15, D. C 
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IMPOSSIBLE requests from the drafting room? 


A TRANSPARENT FOIL A RED-LINE PRINT A BLUE-LINE PRINT A BLACK-LINE PRINT 


A BLACK-LINE INTERMEDIATE A BLACK-LINE CLOTH A DRY-PHOTO PRINT A TWO-TONE PHOTO PRINT 


It depends 


IMPOSSIBLE when you rely entirely upon 
blueprint or semi-moist machines. Impossible 
because “wet” development gives you no 
choice. 


POSSIBLE when you have an Ozalid White- 
print machine (which prints and dry-devel- 
ops) or an Ozalid Dry-developer which you 
‘an use with your present printer. 


POSSIBLE because Ozalid eliminates chem- 
ical baths and driers . . . and allows the use of 
a really amazing variety of sensitized mate- 
rials which‘react ONLY to the unique “dry” 


process. 


SEE these prints yourself. Learn how quickly 
you can produce them, how you can save by 
using them in ALL departments. 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION, JOHNSON CITY, NEW YORK : z 
WRITE for free booklet of Ozal 
OZALID IN CANADA—HUGHES-OWENS CO., LTD., MONTREAL Whiteprints and catalog, TODAS 
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These are the good reasons why gearhead motors met 
with such immediate success when The Master Electric Com- 
pany originated and pioneered the first line of gearhead 
motors, years ago. 

These are the good reasons why more gearhead mo- 
tors in use today carry the Master name than all other 
makes . . . COMBINED. » 

These are the good reasons why Master Gearhead 
Motors will help you save money and still add greatly to 
the convenience, compactness and safety of your motor 
driven machinery. For best results, use them for either your 


plant or your products. 


THE MASTER ELECTRIC COMPANY @ DAYTON 1, OHIO 


of Ozalid 
opal 
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Dow engineers ... backed by 


You know magnesium can save you weight... 
but just wait till you start to machine it! That’s when 
you meet another big magnesium economy factor 


—the savings in time and power and tools. 


Magnesium alloys can be machined at excep- 
tionally high speeds—often at the top speeds of 
modern machine tools. Heavier depths of cut and 
higher rates of feed are also standard magnesium 
practice. And when you remove a given amount of 
magnesium, you use noticeably less power than 


Wr 
eS 
at 


Nor ) ay min 
UTTul : Si elietia 


“seed production Wi 


for other common structural metals. 


Tool life is considerably extended when you tum 
to magnesium, especially if you use carbide tipped 
tools ... . another saving! 


Dow has spent more than a quarter century in 
magnesium development work, and maintains 4 
trained staff always seeking still more improve 
ments. These technicians are on call to work with 
you. For consultation, simply contact the nearest 
Dow office. 





MAGHEHMM 


Cleveland e Detroit 


MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN LL 


New York « Boston ¢ Philadelphia ¢ Washington «+ e Chicago e¢ St. Louis e Houston ¢ San Francisco « Los Angele 
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